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I had a 

Nervous Breakdown - 
right on Jl/lain Street! 



"'I WAS ju5t a hiindlc cjf shakes^ sliudders and 5t^ 
Viais! Besides ferklnj^ all over the road^ I hod 
abuuc ninth horsepower as a cricket — and no 
pep at all. Then one day^ rij^ht in the middle of 
all the traiheon Main Street, 1 collapsed completely! 



**^They towed me to a Packard Ck^rtilied Re- Wir- 
ing st^uiun, where a quick bye Thorough exam- 
ination disclosed my frayed nerves. *Thi5 wiring 
is badly worn — it's throwing che whole elec- 
trical system out of kilter/ ss-id the mechanic- 



"Nnw l\e regained all my old fire and pep* 
biy owner swears that from now on he'll 
keep my nerves — -and his^ too^in perfect 
shape by giiing me a Packard Cerufied Re> 
W iri ng check-up regu larly.’ ' 



Gef a PACKARD CERTIFIED RE-WIRING CHECK-UP 

for Better Performance 



Sluggish pick-up, poor 
oHnu milc^age and unsatis- 
faciojy lighting are often 
the result of worn-out or 
underside cables. If your 
car has these symptoms, 
visit your nearest Packard 
Certified Re-Wirtng 
tion. The Packard service 
man has the technical knowledge and tools 
to check and repair the entire electrical 
system . . . electrical units as well as wir- 
ing, All necessary cable replacements will 



be made wiih Packard cable of the proper 
gauge and type. 

A Packard check-up rakes only a short time, 
prevents costly repairs later otii If your reg- 
ular service station dealer doesn*t provide 
It, have him get iu touch with his Packard 
jobber. Packard Electric Division, Gentiral 
Motors Corporation, Warren, Ohio, 
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Tuning Up the Defense Machine 

13 EALISM in everything but bullets and gas is the 
^ ^ rule in the cuiTent wai^ games of our army. Bomb- 
ers attack a supply train with bags of confetti, and 
emergency provisions must be dropped to the isolated 
troops by parachute. Gallon cans of smelly molasses 
compound simulate mustard gaSp and buried mines 
are represented by wooden boxes containing bottles 
of liquid smoke, released when truck wheels crush 
them. Mobile radio loops triangulate the positions of 
enemy radio Centers. An intimate picture of our war 
machine at work is presented in an October feature. 

Crossroads of the Skies 

piiENTY of room in the ah'’? Take a look at the sky 
’*■ above Chicago's mlle-squai-e airport and you won- 
der. Three big air liners racing in at three miles a 
minute, sightseers and private planes buzzing around^ 
more liners ready to take off. ^‘Stop-and-Go at the 
Crossroads of the Skies/’ in our next issue, shows you 
the picture from the control tower. 



'^HINGS will be very^ very hot 
^ for the enemi^ that approaches 
our shore. Even if the U. S. Navy 
and the Air Force should let a hos- 
tile ship slip past, there is a 'Ving 
of steel” around the continent. 
From big guns, fixed or mounted 
on rails or truck-dr a a deadly 

hail can be flung upon a foe 25 
miles at sea. Electrically con- 
ti'oUed mine fields, too, will guard 



our hai'bors. ^'Our Coastline Wall 
of Stceh'" an October feature, tells 
how our shores are protected. 



Science on Wheels 

DEOPLE aisk why the railroads 
* didn*t go streamline years ago. 
They did. The &-st streamlino 
train was built 40 years ago, but 
the raibweren^t ready. Since then 
there has been a steady evolution 
backed by millions of dollars in 
research. Electric detectors that 
see through rails, treatments that 
add 20 years to the Me of a tie 
are part of the picture. Read the 
October 8-page Coloroto story, 
“Science Rides the Rails.” 



Make Your Films Pay 

’V^GU amateur moviemakers can 
^ turn your hobby to profit by 
filming “^shorts" for the movie slot 
machines. One amateur who 
doesn't even own his camera pro- 
duced and sold five films in a cou- 



ple of days! There’s a demand for 
3-minute shorts^ and a good one 
may bring $25 to several hundred 
doIlai*s. Take a tip from an article 
next month, “Make Money With 
Midget Movies.” 
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Mawi Rose tS&ff} itiyjr Pyroif due cr^dk 

fof hoSping me winf** 

FJoyrf Davit fco-winoerJ^ '^Pyi-oJ holpcd Ace-cp oiy 
engine greot/" 




CHET IflILlER PAWL H I H E FIS H ITI 



OTHER WrNNESS 
WHO USED PYROjL 



Tpn HOllN 



EEah^ l.Lrii»ji, KFnfv 1^3^, IIl-u vrijuL-i-r i?r llWJ iyjF£4L4-l4 QUIO PnCP -CHI I'llTlIi 

ham uaed J'yni'lL Ll tills aunw lurKlIi vt su-uk-* tLi(t ■'uj' 

-ivIruTH, tw. tiRvit rrciHv^ t|!ip- j|TitH>ii Unr wiih l‘y^ll■^]. Uicrc-'i a r-rn- 
i«4ta| T^ip ilrl^rm nt |Fb^ HiMiihlEl dicipdiiil 4FI PyHEl ti> iTHpirvvt' pvrf<''n«l- 
H.iLce jhl3 Id imlMC. Ui« v^Lbl cnccbDrlKEiis uf 1.1i«lr 

t^mp*T#>nsMitilrnpLniHi^ PyraSl * 1 ^ fnr K cnn *ln it rnr Jr<iw 3 

Try f>mlis Tjpt^ ii fiTim tlir B^?Tt En i:ms-— id kfiCTl plFfDrni- 

nncp vPr Uhd Et En mi-p car 1* KCArd crout^le'C-iUhiHip ii*rv| rM-tiiFii. 

ppbL, iJiJdRt Anil niknr?i^p -HrnPlivnr 




FTROIL rOMPAW, 

Fy:r<i-ll fllilg.^ LsCIroKiic, ^3:*run:»i;rE 

ic^nc) P Prcfy {!cpy o-f Tht ThrilLinp Sinrf pml 
cf lh« 1911 I PEi||Ati apu Eli, 51 >C^MkIc Aula Ituct'-. 

J I Sf-rrl di^l^ns H>-jr yntiiir f^ip- Dlitributc fBj 

hhHniH , -. 

Addcrna ... ...... 

Ciiy. 'rtlltiK 



Cbily a fpw vuTiNi- or Fif noil err- ptrf’it-rHt lii> 
miTikrD.W Ml^l rp,wjliii^ (an'k, Miiril ytAiUllCS' 
CORE.. Aj^Ii ^ouf Bcn'lcB- iCBtlcn or xatrsq^^ 
iRlc-Rih'iEiJi for A prrvli’r nf T^-m-ii, i<Haii7-! 
3 dQntjfnc 4 ijrod m'd 0 -iiu|an(tiH| Hy Pjr«>ll 
C<ini]j4niy, \\'. V. KLililC-r. Foui^dOTi. ^71 
PrrolL naLtiMibfr^ J^CcofFCL \i'i4ooniHii^, 
S. A. 

r B r C * m cop-r or the 
« t t, THrtiULIFfC StOR¥ 
-10 EVENTS or THE 19JI 
HP4ANAP04irS S»-MPLE 4UTO 
RACE. WAIL CDUPOH WCLOW. 



Q 1 STRI&UTQRS: 

CHECM AHO mail 
COUPON FOE FRAN^ 
emit. FACTS. 
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AND WHEN rOU STOP TO GET GASOLINE, THIS EMBLEM 
TELLS YOU WHICH PUMP CONTAINS THE BEST 






THE ETHYL EMBLEM on & ^iimp Rir t'^tru qiinlily 

in nntU kno^k (Di^tane; numlicf) ^nd nU-ro>uiid value. Samples are 
dculble-checked hy j^oUr q[I company and the Ethyl laboratories. 

In your car^ ^^Ethyl'^ means a cooler-runninj^snsflneln auntmeri 
a quick«r*$tartin]^ en(^ne in winter; extra power and Bmoothneafl 
atl year. When you atop for gaaoLine^ the Ethyl emblem tells yon 
which pump contain B the be^t* BmfL ^abouke coHPOBATrniT, mew tdiix 



xhi* Ono 
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Tl^EMORlJiSj even of your red-Ieiier days, 
soon fade. But with fjlmo ntovies you 
cau keep fiiem fresh always. For seeing Filmo^s 
-cti&fi pictures - - - in /w/f cfl/or if you wish - * . 
turns time backward! 
best movie opportunities are fieedngp so 
start taking movies It's easy with a Filmo, 
built by the makers of Hollywood's preferred 
studio equipment to give pr^essifffiat fvtslss 
Just sight,, press a button^ 
and yofi jttf, w/* gr/. Yet FiLmo provides 

the feature j you 'll waut as your eicperieoce 
increases. See Fiimo$ now at better photo- 
graphic dealers', ar mail 
ibe coupon. Bell & HoweJi 
Company, Chicago; New 
York; Hollywood; Wash- 
ington^ C.; London. 
I9Q7, 



OHLT A FILHIO t OFPIRS 
ALL PIATUIIS: 

*'‘Dfop-ln'* loidlaa ... DO 
to thr4#4. 

4 Hia|lt-iB for 4 luw- 

motLo^n rin-il Ad.lixiai'rd -cart 41011 

PAutofna^. peeled ^la |Mkri»- 
tlDD. . ^ ^ tpIlkDd. 

* Abafi:k:c*itiera, wIcii^frfiDtititr 
toA«-ppflCE wltli pro^r^M. 



OHtV 949^0 

Mokmt AWP. ^ 

a faw-fAKti a ic«ip» 



FfJiDD Smm. Proj^.tort irt qi 

Fiim.a Auta i^mm. CfMl^roi from Sli.i 



Hail- COUPON roN f#ze:e niovir «ooKi.Er 

HEE. 1 . & HOWELL. COME AS V 
taii LirChm^nt A«:-, Chic-aftD, ML 

i^Ad friK. IS-pHitE booklifC ivllLad All At><tut Filrttcii' 
eiiim. DiDtiiin. plCtUrtf VM,Ulpni£i3.t. 

N&me.-. .... 

AdiiPMI.- 
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This Bottle Neck is Your 
Opportunity 



A very real bottle neck has occurred in 
industry. 

The milHons of men goin^ to work in the 
defense industry and business boom need thou- 
sands — hundreds of thousands — of su|>ervisors 
andexecuti ves. Expanding Govemmentagencies 
are calling for many specialists. Regular busi- 
ness needs exj^rts to take care of expansion 
and to replace men called to military service. 

The need is for all sorts of executives and 
specialists — foremen, supervisors, sui)erintend- 
ents, accountants, traffic men, tax experts, 
time keepers, department managers, auditors, 
cost experts, production men, etc. The need 
will grow and continue for years to come. 

There just are not enough men ready for 
these places nor can industry take the time to 
train them. Thousands— scores of thousands— 
must get their own training. 

That is your opportunity — if you arc ready 
or will get ready quickly. Never again wdll you 
have such an opportunity to command the suc- 
cess you want- But you must act decisively— 
immediately. The more quickly you get ready. 



the sooner these millions of new workers will 
be ]>ushing you up the ladder. 

And LaSalle Offers You 

Just the Help You Heed 

Our courses are practically built to order for 
this opportunity. Condensed, practical— the 
minimum of theory and the maximum of prac- 
tice. Prepared for spare time study — you can 
go as fast or slowly as you wish. You need not 
wait until you finish— what you study tonight, 
you can use on tlie fob tomorrow. All are spe- 
cialized, executive training courses. They are 
moderate in cost and easy terms are available. 
Some of our training programs may cover 
just the field in which you see opjiorturiity, 
Read them in the coupon below. Then check 
the one about which you wish full information 
— and mail the coupon today. Remember — the 
sooner you start, the sooner you will be ready 
for the opportunity. 



LASALLE Extension UmVersity 

A Corresponc/ence Insftfuffon 

rd tfl fiicE; Tw\dy for ane of tli«« sii^i-fisoty Jots. So your fr« 

4B-paBi? boakJuL on the fiKldi J cbuckud Lclxnv-— and full JiifgnTin.taon itoaut yaur 

Iniiii-iM rjL-lcl. 

□ ladtiitrlal □ T-rkltlc Q Eu1.4.‘4:uIIve MuDUfAoniEDt 

QMod-ibrii For«mBD£hJp D.^ftlicjniaiijhlp □ Huilo-t'lp lrilt]g.li^h 

□•AibdoutiLCiaf. DLavr 



Nairac. 






Adilnju-ii 

I'n^KTEit 
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Loose Parts 

quickly tightened with 5mooth~0n 




With a little SmoDth-On tfo. 1* you can 
eafiily and quickly tighten loose handles, 
castors^ fixtureSp oolts, on furniture, 
tools and equipment aU over the house. 

This many-purpose iron cement is best 
for doEena of other household and auto 
repair johsj toOt such as stopping leaks 
on heating eystema and water lines, seal- 
ing cracks in boilers , radiators, tanks, 
engine jackets, gear ca^es, etc* 

Sin noth- On holds securely and perma- 
nently cm wood, concTOte and any metal 
and its use does not require heat, special 
tool&j or previous ejeperience. 

Buy HeviAaLh-nrt Nrt. 1 In 1-ttK or G.h>. cb^u 

:ftvim. ktor? Wt Cf ftam uq, FiT- i^ir 

]n4liii 4MI SaiDufJi-On, lucJ "by *inJ 

x4]iAlT nwn pinrv IJitClJ. 

40- Page Hantfbook 

ikixefij; ul firai^Jt^L, 

OUiH repnir Jiilrt |hui| maxw llinv kmL 
□uiLiiy. 174 llluHtratl-ajif. 



^MD^ITH-ON Mrtr. €Q., Dept. IT 
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5«vB-r>>1ube pOrlabFa rvCtivir ~^140 

Oeii«-ral Electric Ca., -5TD LciLiigU)<Q Ava., lA&n Yar]£ City 
Twn^wsy redia lelephDnfr.,,„„„„„ 140 

Qtav RiLilLn COl, FCilit] U-cach, Flit, 

P«^rlobl4 rtt^rdap with word chan^tr.. 140 

Alltcd Radio Owp., y .^iicicspc v aLvd., CblcagD 

Craftsman and Shop Notes Index 

AUTOMOTIVE 

Adiuitkng g«n«rialpr r« 9 iilalert „.13f 

Copper tubing HraightaHad 

FlDihliqhl ih^ldfir pid« in bucking car-.. 158 

Wrecking enr dipin -..150 

Mirror tuiti baHory Ivokog* ._.15ft 

RemOying motai strip from window glaii Sft 

RodiotOr^bosB lOol rBniDVBt hdodlight 

Skid eheini pirl pn .,159 

Cle-pft1ng carbon froTn ,,,,.. .159 

Canlrotting Row hydrQjn«t^r l^vid 159 

Rubbot Hubo 4Xl4nftiiin On Oilcan..... ...lAO 

Wlri oidf in cdtodilng ikid ebaini ..1AO 

CAMPING. HUNtlNG, FISHING 

ThLimb 1C fBW lacks aibtng fnl ring 100- 

EmargopOy f1 thing Ry 112 

Clolhoiplrtt anchor pknic tablidulh.... ..._1l2 

Minnow n*t prOltctBd from rucki .132 

Lightwaight pC« boit .....— .,^122 

FARM 

Hop cuitjvatpi betlor wHh favprud bpv«L ... ..,,.,.144 

Sandbags la walghi farm implartionli 151 

DcHjr for open-pnd jnail box „_1S5 

R-pCir-vhw mirrof oldl in di-hHing tractor ISA 

Funnal k«ops miCo frOiTT SB-ad cam ,...T54 

Cam pravani wood ilakpi fram ipruring^,,. ............ .T5A 

FURNITliftE 

Oceoimnal. lobla 97 

Rapsifing lag of rocking chair. .. . 1Q2 

GreatB gun. ui-ad to roglua- fumili^ra .......1 1 1 

Rvaloring anll^ua fumllupa ............. 1S2 

HAND TOOLS 

Hingfr hoTl ipra-adi grammoti. 99 

ErOiar prOloClf gloiC Cutlaf. 107 

Jirg to Cut waodan d”tiki...„.,f, _13R 

Tack pulltr ftOraft tacki. .^^...138 

Hemmvr Haad kept On tiundla. ..146 

Inaxpenaiva pLimp-typO olkan ... ..153 

Sfilf^heating ladle for bdbbLtt malaL. 153 

HOME 1MFAOVEMENTS 

Underground lank cDOli drinking watar..ppppp^p„...„„ 104 

Inexpemive Altar f-oi dftam....— ...........104 

Slapping drnfli under ba»bBnrd(..,,.PP.,c... .....l _104 

5i1«nt '"bytler^" .. ....... ^.1 12 

P-aircbtng halac in walli.„,„„„„„„„„, = , , 13R 

HOUSEHOLD 

Solving homi problem t .JOG 

Shrmmrng latch an ice^boK door. .rr........ 102 

Ulllity kitfhani .........114 

Shea-chining foot ratt .............122 

LAWN AND GARDEN 

Hcdge^trimming guTdi 92 

Oridci along houie aid in mowing groEi 99 

Pratecling groat in front of awing...... 99 

Dutch windmiri ...,..^..^.105 

Striped hondla an rake.. 100 

Qondi from lin cam aid in 1ranipienttng..^„,^„^^ 120 

Pprl of Kota uted withnut unwinding rnat 128 

[CorrtFnued to pagB IDA} 
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POPULAR MECHANICS 





^ Tillin Cares wli ether you ever amount to 
flnything, or end up in the crmmty poorhouse? 



YOU do! ^ ^ , You^ mid your fairiily. and a 
lew good friendap 

Ami nohody else! * . , Except the taxpayers 
w^ho support the poorhouso. 



What about it? 

Just this, miater: If you're ever going to 
get ahead in the world, and get your share of 
ihc tilings that go with personal success, you've 
got to do eonietliing about it ! Nobody is going 
to say to yoa^ “Sir, here’s a good job^ with a 
good salary^ Please take it!” But — 

If you become a Itained man .' — ' an erper/ 
in some line of work — then, almost certainly, 
Some one will say to you, “Here’s a good johj 



at good pay. I need a trained man to handle 
it- YouVe got the training — you^re the man!'* 

Thousands of I, C. fi, graduates have proved 
that’^s true. Today, they own their owii ho(ncs 
and businesses, drive good cars, have money to 
spend on hobbies and luxuries. Tlie few dollars 
they paid for L C. training was the bc^t 
investment of their lives! 

Here^s the Coupon ihey mailed. But it’s up 

to YOU! 



IHTEBNATIONAL CORIESPONDENCE SCHOOLS 

CEL(P»At£ 50 TEAR5 OF SlSHVlOE TO AMBITIOUS AMERICANS 




□ Aanm^hq^fi 
^ C^diEkidiirid 



□ A^r Tlrmi-m 



O BaLlH-Diftkini; 

O Mflrl^n J-liiEincvrijijIf 

□ C?i«n]yiTT 

^ (TaVU J’iiiEinHrini: 

□ Ccnl ^Si-nich^ 

Q LhI' [MJ iM* tlEigdaMrltaE 



SCRANTON^ PEN HA, 

Without cost or obligation^ please lend me a copy of your booklet, Wins 

and Wby,^^ and fult particulars about the course wblda 1 have jnarked X; 

TECHNSe^At AND tKi^USTRlAL COURSES 

□ MmLih*^ r.ncLD«fl 

□ 9 k|n^li.niicrhl EJirnflLn* 

□ 3 tlA^D.Q.lL'iiJ EncijiwrUiC 

□ l-iO!r 4 rii*Ji 

□ N'avilci.tHr 

Q I'WiLI-rrviiiuli.Liii; 

B l'liiinuifecy □ PluTnhiiiHE 
r^naliig; 

□ IViin^iiT^ETTEprKnr^ 



J AJrj>jttiuh 

□ ATphkiiKtijnl DtiIiIhi- 

□ ArebiibcE^r^ 

S Aulo Unxia« TuQ»i-up 

AiLta THdiuJckfeB 

o Avimlinn □ AvriMLicjn M*^ilunK] D Tf»t Tr^ftEmant 



n C 4 IEl 4 Ta#tLaC Ur] rLlul.iilziC 

□ E 7 ?iilTKiL ^E«EAijrn?ii>-riu 4 

□ Uiei#] EucL'im 

□ ElKljfciL l^hPiriiiric 

□ En 4 i:ieNiifi 4 

O [JfhiinE 

□ Fi(Hi-nijty U^JE-k nUnE-inc 

“ S 



□ n. It. ^i[puiLmB.n □ Rid'TicTr«|i 4 Il 
IQ MHJuEsry JL^y^kjL^KLii^ 



□ Hbof Frutici- 



g fShMy WijFk 



□ liii^iray l-IiiL 
CH ISr^iJBE Ftbrnlni 

O Miu-hinurl 

□ MnnAE^mc-n^ dF ln:v«[LiLQiu 
D Mfff. « i'uLe Mid -tViiHA- 



□ T^aliLu Wi>Fki En^EDMiriELc 

o [ - ■ 



_ EtA^JSnh, <-;nlwrrHl 

□ 1 tvlii> Oi»antin« 

t] Ttfl.dwj StfvIcSn# 

□ a. K. Jb'Hirf,qinn 

EUSEKESS GaLIRSES 

□ OLjEl-pn- □ F'W 4 ni&[iali-ip □ f7±± 

n OoiuLAiaKlrd □ G«h 34 tafilLiili 

□ Owt Arciuiintine O Hjfh 

□ C. r. A^cimatini Q lIliKOTalina 

n J'lHiL Yc-uT CJi^li<En C -MH.Ji&isiii4 M-piii nL Watk 

HOME EC0N0IWFC3 COl^RSES 

□ AhEvkoihhE nn^rnn-lfiRK D Uoi-ma |>ro«MTi 4 ili.tn* 

□ I'wda bdJ CiKikfirT □ ■''iVKfMUDXuiJ OfMiiLBLLaa; jabJ JJuhji-iulv 



n A^'vmEriEEnil Q Aili'flrliiiLnc 

□ lik»hk.avpLna 

□ If^UllueH E VihtFwucjFHUirW:* 

□ Humcmvi 3J«fiur'|i^r»L 

□ Gkrumuba- iJ CVylJ HarvirHi 



^bL[> Un^eE^ 

□ HtcMFii- >i^lwtriq 

O Ho«*iu FLciiii# 

B BS-TiirtijrKl UmFtirv 
StriKtunil nQffinx:?Eri[ic 

C Hpo rj iq* n-ruL ^E^pping 

□ TaEarrMti nncLnt«rhac 

Q TyiftiEH'iiiir Wcirit 
□ Tcx-Lilc Dwifninc M TKiEnna^iAt 
□ Wc-ldlinC, KI«^EtIi: kIlU 0«a 
□ WiKdfll -VEp,aijfi^fiturinif 

O RuElTmy >Viatn! E.l»rt 
QSiALMEiiainfhiiEN 

O ^^W¥^EH.ri||E □ fEpA Hiah 

Q JSIlEKn-tlinJ ABlI l^t«ai-T1E 

□ TnEbc MuuLfiBiuBBE. 



O' Tph. Rnfim aoiE r^iyr-nEH-lii. 









,r^.,P. ,, I'ftJI Naja^,..,., 

£'aji«lCan Miup^rii InEFTnaf^ruJ , ii 4 itaUod'i ^IpnErcal, 



JlriFf^Jb srurf dop I. C, ff. , 7J itEnyairh^. JL-EHirf^rt, Tr. C. jErrerf-rirvLT 
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P, w. 

REPAIRS 

FURNITURE 




PLASTIC WOOD 



PLASTIC WOOD handles like putiy— har- 
dens mto wood. Makes quick, yet ksriag 
repairs to broken furniture; resets drawer 
pulls and casters. 




HEAVY BODY 
3 - IN - ON E 
OIL 



f QUIET IT 
WITH 

3-IN-ONE 



WaahukH Machines vnd Electric Re- 
frigeratorsopcritfr smeothfr 

when perlodtcally with 

Heavy Body 3-lN^NE OiM Guafda 
^g^aLner nifet-i^Cuts dtiWtl repair hills. 
At Hdwe. , Df uff , Crw^ryi W Stofea. 



(Continued fri^sm BA) 

MODIIMAKING 

Airplane modeleir 103 

Built-up ''^prep'Mer mudBl plane 10 

Flyurheei imprewei madel luEcmolive 130 

OFFICE 

Ce-Lting earil p^ckel Pn brief ,-.144 

Supperif in fleik drawer tn held fdei .....146 

Staple numerdU mOtk itentili . 14 S 

Semi^privnte paper! hepi On du^L —.156 

PHOTOGR^APHY 

I Syrtchroniier u»t midgat flash bulb*. ...._. 139 

,1 lighting for colpr pholot ^.,,,..,.,^—,.-.150 

Fhola bacIcgrcHjnd subdued with chalk ....... ....... 133 

Throot extimSnir for "flaihing in"^ 133 

Retouching fluid mtihti prinit 133 

TebaccD pouch uiad as acceiiory Cave ..134 

FisMqnk hinfsr wormi develnpar....... J 34 

POWER TOOLS 

Fouf ewHch from eOcket and hinge- .T 32 

Ceil spring bit holder....—... 104 

Lnlha hearing! ihielded from duit ..........121 

Mandrel to lurn waihers ip Inlhe.. 144 

Band-eaw wheel tires tightened .......145 

Lathe teal pe*t chuck holder .146 

Bax aver outlet lacks electric teaPt...........L............. ...151 

RADIO AND ELECTRICITY 

Muhi-^vihratar lignal generotor te!H 135 

Improved lirtia giant ^'pup'' 136 

Simpit unit oidt islsdivity of fPiolF itt. 139 



Heck-iaw fmma lowe wide paneU..... T39 

Tsiwpofory ^iibnitute fer pilot light vacket......._..._....J 39 

Connections for homPmads ont^nna and r.f. eaili......t39 

WOODWORKING 

Carbon paper aid* in ttamping tetters nn waed.... 164 

Squeeia damp far dekirete work .....10B 

WalUangU gauge , - ......Ill 

Notched puiler O* guida In raploting wsrk 121 

Five handy tool boxet... - - 14/ 

Fkniihtng cabinet etorei materinl«....r...rr J 51 

MISCELLANEOUS 

Table croquet gamo J03 

Receiver on punch ratchet watte lOfl 

Casting rubber elomp* TD9 

Screen wire removes skin fram pakrl ■■ ...111 

Drawing tahl* fnldi into imall tpace Til 

Flat pAgi nnehar teni T13 

Folding beach tent Ill 

Making library pdlte 121 

Simple homemade barometer 122 

Eroceri prsvide tip* en cuet 133 

Insulated dog hpui# ...113 

'Toleon“ 134 

Foot scraper an ladder ,,,,.123 

Book marker potted to COvet.. .. 113 

Enamel inlays baked on metalt........... 14T 

Bruih bHitlei kept itroight in pan ..143 

Safe retainer far large clevk pin ...144 

Belt theath for plumb hob. 143 

Three idea* to improve tirnwing table .........14S 

Fucking eggt correctly ....^...146 

Valve packing carried In flashlight rate ......1S1 

Window- bar lies in hanging scoffald 156 



EHPOltTAST NOTICE 

tt Ib the LntcnUe^l of IhLx ma.takji]c td pTevidc Its reejdfrrs WlLJl 
J'nformBittDn J^lpiireU'nE' iHe- latK.L dci-c-lapnLcnCs Jn ttic inecInBialtel 
arts. W? take no IKponsItLlLty as to ^rh^th-cr the dlaCtcuura bm- 
tslncd In eur ftriiClfjS efe covered by patents and edvlM rtidert 
to ItiirtilLgale this stiPJect before ualna, or BelUai way rf 

-the prdducia, DiBrCJUnn-, or proCEunx de£:criOi]cl, Jn erdsr to avoid 
p[iiuLbte habimy Tot patent luliinai^irLgnL 
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A KEY TO 
SHOP PRACTiCE 

PRACTICAL INSIDE INFORMATION 

For Every Machinist, Tool maker, E ngi - 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1600 Page Handy 
Book Covers Modem Machine Shop 
Practice ia AJl Its Branches, 

A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 

New from Cover to Cover, Tells How to 
Operate and Set Up Lathes, Screw tt 
Milling Machines, Shapers, Drill Pressea 
& All Other Machine Tools, 



FULLY 1 

A SEOP COMPANION THAT ANSWEHS YOl'R QUESTrONS 
Easy to resd and understajid — flexible covera — Handy 
size 5 X 6 ^ X 2 — a ready reference that answers your 
questiens actrurately, 

TO CET THIS ASSISTANCE FOR ^ 

YOURSELF SIMPLY HLL IN AND PAY A 
MAIL COUPON TODAY ^TOHLY I MO. 

THEO. AUDEL & CO., 49 W. 29rd St, N^w York 



5 PRACTICAL BOOKS IN ONE! 

60 FULLY ILLUSTRATED CHAPTERS 

Covering: 1 — Modern Machine Shop 
Practice, 2 — Blue Print Heading and 
Howto Draw. 3 — Calculations & Mathe^ 
matics for Machinists, 4 — Shop Phyaica. 
5 — How to Use the Slide Eule, 

P-.ASK TO SEE IT!— 

I IHEO. AUDEL & CU-p 49 West St, Now York 

I Mbj] AITOELS MACHINISTS & TOOLMAK- 
ERS HANDY BOOK. Rrict S4 on 7 Daj* fiee 

1 Trial. If O. K. | ivLLL vtmit J| In 7 A1ty& $1 

MooUily until ia Paid. DtherwijK I wU! retimi it. 








Ocoimtloia- 
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fWliWAV 



ctRiti(a 



W v.s. " 

OOVERNliENT 
L JOBS 



LEAUrmOtNC 



llarh El«c1rr« Anc aai hj [irActEMS 

riiik biEiiiuii Jti q Iitt iIwei ffH-iii. teit'bwkE. 

¥|||> ]«irii Ipj Ihiliii. l^lJitM (-jwIjiTiicjiL. I.ai UjU 
Pu,^- A fter -CnduillDfi -PI bh. AJj[>, BDuncj iii 
A^M-Q- ^EecllyMll■l. C'^IIIhIhi Wwk^ ]^E0 |a| 

FlnLEtiiriR'. «tr, JLlutilEtt^d in^mcjuTB 



fViir 



WrUo todAT. 

MICHIGAN TRADE SCHOOL 



aT»a WHtfmni, 



aelniJt, muh. 



FREE 

jz wWn 

CATAtOG 



START 

$1260 to $2100 YEAR 



Jpfc jA Doii'c puE Dff cppaEEiinlif«[ca.rji 

ML p]E^LNOW'.IWut[Pd:i[bjfljtViJu^ 

I H H^r H ■» fuiuet- UKcr, or IJ ^cm 

BaLjBllH S B ilec irillt-il uaiu ^f 

W ^ B Army V Nav). UaitAniAj EUEcicin 

A m ^ 1L| fiJildfifI to- didJud ^dcoia, m doa'E 

A B E JVl E N wd[-wriEe NOW for fcoc bc-oicLoc^ 



HEMPHILL DIESEL SCHOOLS 

Hrw tmk, 3l-2tQiHHi IM, Ll.C.r Oilw 51? S Wntv^ An , UppvM, -417 
W^ro* Ait.j Lm. AM*let^IISSoa Fmiii dH Rij VHKBtmr, I. C, l l^Gnnnb^P^ 






OF aFOOFtJtVrFCJf 



BkJiwTioT iTDlTLlTtfi' BEWl cquLiHncfit fOf WDr em'^T 
in I'Jy^ktr. M^t-bpai i!-P , k^jisiiiiHtorlnR', Itodka. Urr- 

Pct*ruTr>]1-)' ihT C:i>i4mni-nnt<i kiy U. S. 

Gar^t. S-ZSIk.^Oil' i--x^pdhrniM ■■■UKO 

rn|fijp ■tU'VHin Eaqn — '2^ rrmifnpTi ■Irfiluii'c, LuLr4L ■ 

fiii-iTiifr iriijcijn-^:. jii i>rivnT^ proxjikoe- firkrts; 
li^bLilLimruL Te^-Iiji Iclir bcri^liTnCfti: -J.-1 Tnirf^cai- 
Ihj I NLI i: u ’ . CT'nifriFtpIr «3irifiR; EahniTsM.-- 

rlHjJt: mnTfoalablo ilorr-i tcrir: , fiiew "*»• Mfti=r«.Eir fiJ^rTi 

-frc-phtk-ffl-b^r 3^1 ‘Ariw for Pror ^talofld 

^ Attain mAwwiLi w. a^LBOuw, rm-tt. rvir*. enia. 



MACHINE SHOP MEN 



LflBm to Sot up and run ANY B I __ J 1 
kind of machriw; MAKE MORE IVOA flail 
M6HEY NOW by birnini I 
ifulclcly HOW TO DO THINCi - 

which uauAlly falca mn of 

cttidy Akfed ufifl^llN. The dc* MWffmmW f 
matid fi»r SNILLECI men It AL~ / WVWW » 
READY ah*a4 lha iupply-p 

thfrti nrhat WILL IT IE m rnontit ar twu tram now? 

Riff ff Ai- Rbi/ Uoik't mim thin chance to- esuaJI^v for 

Ikulj, dull'l tulsH- E.bk^ 1 .>p 3 HiirUilkL[y ^'tJkClL 
Is ywm aLbiost fcir 11 m? Kiglil H\s chorkful nt 

ImpcMlAnl niC^hjiiLl^'id tiM?Lrt t*y\d Hlntphy imn ntrnrly. Ill'Wfk 

pagai. bejirJy iUWO IILLLSirailoiu c»¥-cf every euhject fully. Include 
IDK 1'f>oL hi Bill I nK, Palt4JEii MAkln|$, Fctuiidry \Vurk, MccluLikliL'ikL 
Dra'Ttnfl. Vorelna. ^fsehliw fthdp micilceand MafiaKenurkitu n-nd 
hiuiHlfeils Af 4k[1kCf flubjHta. 

8 Big Books (Up to dkic Edllioi) Sent Fti£E 

l-a ynU l4hr EDqioiliELAilDU, U'l|ti ve- Hgmd B Bbf Pin dor pf 

ntnrly 40 n pues ivlih SQ7 eiiflritl ahuyi iL^kfet^i- 'wIlIl IILub- 
IrallnnM. Tilts* iihciw, siftp by 8^<ip. tinw Id pHJt Tap -B-Pd Tipp lilpinsl 
any Und of Job jmU are ]n edditien id- ihe H bonLi. JJeelde 
In yaur o^n bfioLC ar plAoc -Df himlnBHii wbi^^M^r Of vn.m 

to ]^'wp them, ebeek uo on tny Eac-i-H vdp wjuie in. N«ii* theJr 
ET^iit MONEY MaKINO vnJuc. I hen. If you want them, pay on 
Ibe-cauleu-t kJj^d of paybtrlitEF. A yrur'u mmfultiuic prlvlkctfeif irLtli 
Dur cn^liLoerq now g]v«n wUb tbe^ hooka wlibout eztr* thEbrg-o 
AmerPiDie Tech ni Hi Seieif-t^. PufaliihHro— H bimo tiudv' Obukm. 

Arwin-icOn TwhriEtM.1 fixi^Lv. p^ol. »li, DreK.rl at 1-Slh Bt.. CM-COgv 
V^ju nrnu^ KfiMi FT1T th? S 1^1 C biKkit aiwL btlfVitCF Cif l1un LkCkLU for 
fm nainlnalliHi . 1 wkll jmy ihE-- Uc>tLv<eE¥ elutx'-M OiLly. nuLltHP 3 di^rr^de 

keep Uicm In nhik-h ce>v ] w^ili wiEid iu-iai |ii. ini p.rui gn-.oii 

per rncnmuiLtkl 111* tfiLml ppI-m- n( «ipk^ S'lJI.HU l-s r^kd. IP I rwimi lUrai 
In iO dftyM 1 Will ewe ytni ikiKiiiiiix, Tiiii aIiio oicrre te htciJ nic a 
retruirate eneliLliiti; k-iie ^ai mnnuinvi^ T>nv|.|eBei -wlLh yeur CHpe-H» fer 
•ojia yifuf wiLiwtil i^Nlrii 

NpfTfc^ . ^ , 

ArhJT»^- . . . , , ... 

Plcftic aHAn’to n Inner t-uiiii>f> wrupnlkm, eiripleyor' oimii; unU 

g'jlilj-i- ■ I .iiiiit rlijii: -jL |i -t 1 <ni>r biuLrM'-^ 3¥in:i r" r+‘|^f^-| :.. . 



Ti 60 ?Z'. ^nrld'r lorietl InlUm pT -CA&plitf ykmd-Enip-iVEDg 
riiniL W« nt^prnpm. priuLerir^ Hidits;, oelhrei. hi«^ 

Hk«b OM! LAdLk-ld-DLJ^ -HriDi prKjia(km>dU. f^upmrDl,. uld glVr tbOT- 

Hpydi truniog im FliDl^-BumnDf uid rhabc-xroiyiiTL (Iiihp or -rn- 
dr:orr)— Mil H ^ irm cotll Cub m m ncpulikrnj «r hkcumi. Baf 
imroty werUof tuM ^ dPe larei'brfi. I*w *»a well 

lii^ fruiacu. kmimiPjr HkiJI iiD^ekimenl. Ci«3i cirlerw r™. 

ENClflAVlNC 

Auran. 



THE AUHORA CCiHCQU QF PHUTO 
tm> PM -32 Tai«»a' D1dd. 



Many appcmtm«nts 

made. 

Prepare at emee 
for Examinattofu 
32 Page 
Civil Service 
Book 

Mail Coupon ^P| 



T oday — 
SURE 



jeka. 



Name.., 



M Franhlln InotiLuiB 

/ Dopi. A 17* 

Boehstter^ N. V. 

(^cptl^FTirp : Rmh to me 
^ FREE charge. !i«t nf 

Ur S. Cuvernmeht bin paj.* 
^ joho, Send me FREE Si-puse 
h^idk d€HH! rib in;; jalarief. va-ea- 
^ tiona, lioura end wot-k. TdR me 

how to ijIktiHfy for Okie nf thcflc 



j* AddreM.,... 



riST! 



-i — Trtrrft at Home in Your Spo^o Tfftttp 

Tlie fASi~|n>1lUij; tirf>Lil cr ^Irt effers ccan.rrH'ccLnl eppcrliin Lticfi 
Ml men dikl weniffl, DdHMERCIAL ART. DARTQOHING, 
ILLUBTRATl MC ull Jn. CJIe n)BI]>1eLe COUhaa. We firt-bare you 
^rap-by-titp. TtalitiL-d ArlUif a-re o«p4li]« <ft ctriihi^ u9. 
$ 34 , $79 a WEEk- relm-riLl Etmik, 'MrL tor V]e^lEL■n> 

anil i^oflL — ' (leicrilwi Eocii'ie end JarEhtxl erf 3 heE luct l-irti. 
TWO .^HT OITKITa ibtiudpa Witk trUsitlkR— Attf- 

WASHINGTON SCHOOL at ARTp Sludth t 2 Tr 
St.p K. W. WASHINGTON! C- 



FREE 

BOOK 

glws 

details 



^fuk^■l UhLIkf ]»aklEiii« ■riaemti i 
■sviin* i-qwmMvUI Ukkla^ i^i 

ht4-liM>' In --h^ K*^ly fc d.-ipe»Mi»Mi 

liir piiihkiawi iriHl- CoiBiiiDn H-aiHiL Hiuchllvu NlWmil 
awnd tor Ifm 1imU«I ---UFKWTeiujIblM U Panrif^Ml 
Mii rHtuirK^DE4, 

NatlBn^l HakLnv InaUtut* 

.1310 mictil-qan Aw4.. Orpli. 19 9*. Chi^iaei II. Bj A. 



TH£RE*S 

MONEY 

IN 



CARTOONS! 



TeaVE SPEI^fl ipll Iwh TBD ROW 
CA.kT(>0J^£ ai tiMTwp -s-nw puny 
H muni Ull nur bM UhUntma. 

find H nr -and od-^VM 

AaVF burns fiCHOOL, Shidko M. 



CLEVELAHD. OHIO 



PHOTO ENGRAVING 
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POPULAR MECHANICS 






h£d tn 11;!^ & wneU J&li In & £bH 
but diisSr^ Eh *1:4 man mcmify Aitil pciD- 
my cidueitLaa, I t» 4 AtKi^i liAillo 
4 ^iartuti IlLtfy U 3 d Rrihjlled Wllt^i 
tUiRKl Jtndid InJiLtuCr.'" 



"TTlf N.li.Sr tlmihia tWili W& out of n |ftw- 
Jpiny fft^fTTT Job uid ptit Pit* Into RjidL-n 
At ic^ikJ; pay; iil 4 to oir^ ruiut^ iot 

» vdiicaUiMi. ThPTfi^ft 3 : prumfciLii* fii- 

iTm- tbulUUflLlf LMSDOd meCi." 



"IfltoF Ibit K,H.I. OndiutB SrMu& lifl. 
fM-rtnicn! twixK mO lO fflaEJrai mst m 

TtudSo OfjeiBtOF, Nnw I KintL^ KntfUwrfr 
nf PtiUOrn WyTU %nt\, rt;iw?cl^ urScL T^if- 
tIsIOE^ Btaflon Tl^SK.** 






'TlfccllQ nerpIrcidR permltJcd cno ftttepil 

HilUitil aorf work oveulnjjn imd wt<?t-; 0 Pa^v 

wniDlpUiKI UIH N.R-T pUTM I Wp 

tnadtf SS 4 nr 1 t!f M« 184 rCT «t J 4 U lo 15 U 1 Wfik^ 
iniiTU' tbtn (.wSrxt iruT factory 



“tli 9 in^mictlnni I pN^irt-d tw* ao pnoU- 
caL I WB# BOOFi ahlii W nm S3 to $1^ s 
^rrlt 111 upnm IEEhq irrrti-LOlC JlidL-oai. Ttiin 
piJil Tar N.H^T, CaurSn nBd. l^i'J W iKir?- 
jna work parioR fbt Pi? oiillciio educatlos." 



I TralnKou at Home 

^ BE A RADIO TECHNICIAM 



j, E. MItH, Pn»Jd*iil 
N«ll4iul HjidlD InitttuiO- 
EatabiliBiacI an run 

ll-ur-a Lk A 4 iulek w-p-y to tnnrt 3>*y. Rfidlr> 

l4Hi r|i*rsrii tci mjikTt tE™ Vh 

mpalfit 4 . 1 m* A fflVr 

□iL lau I ■Mritnii ilrn’-P"ifc IRjIHitnfir Pa4LIo tv rh- 
iilc4aiLA MMl ELDrtlu OifcmUj™. Ilia. ™hv 

■ :sa. * 40 . ^ wc«.fc. Cm 1 «n nr rbiHiwfc Pu'ir- 

n«*, Ui^ TreauTLiT Ja, liCtlLlltf mill jnis* 

und. mUllonH n( itnllltw Itt 

dio •CKJiion- h*ii3 ni*H 1li 1 tiii out hov 1 

twin luu Jm- thi^4 opfrortiiiUt^rii- 

ReaP Op^rtunitlEi F^r Beqinncn to 
Learn thert Earn lO $SD b Week 

p-r^T taronUTaPtlnti BiAtkM* In l^ie V- f. 

t-rfipErn' thiHJHiJwlJt oJ iLadijo Tr*"iiiilflDcm "wilh 
»vmKV PMT 5 imijikjr Uld counUT'd Imih^ pilrl In- 
iduiirlea^ rtupaJi-inA. iHVIcirur. b^'Lllux ham« 
*ud Mito ftqdto pflCi-lvem 

LIUO i>tJlO In ^HVI IfLVCiP RD4kl JOtiH to (bD^MnUd. 
Miiiiy fiEh« HaiUo fcAk* id^nnlairo 

1 ^ ifi^ QpriartuDtEJici to tirvr tl^B^r €mn icrwlcr 
■nr E*’tpil P»itlo builEiUMJ. TMiiiV nf tho iCiinr 
ifDod -pay Id ^rancotlcn uiEIi AvUiiJorii 

LommiCTCliPri Tfrlirii TliiII-u und 
:Ay*tumw. TS.B.T. KivDH vml 1 h* wmolred krww|p 
MURC- cif JlAdLo for tlMrtu jfObi* n- T. tr&Lnp 

EXTRA FflV IN ARMY, HflVY, TOO 

Enrr ■-,■ ■ 1 * ^ l||^ irtU-lrui.- *rvL«. rrmry 

■ • lull thdCDUDOD ba- 



you to Ijv Tmity urlien TcIetKiIhi un»nii po# 
lolitL Ym, Radio 1Ti%rhiiLL-<'LDnD nuke nood moriH^y 
bo^ujo i 4 ai< iCaL'ir- beads M 3 i^eJi no tbnir 

kia.iLda Tiiey in^nt la-H-lai^i Xfnny arc l^et- 
tliiL' Hpcciil raUnr* kti Ihf AntQf onP Havjr: 
rKir4 H.nk. ATHt IW’ 

I^FE sh«^r fdM Hok^ tb Make Up to $10 
c WboR lafra in Spore Timo 
WltiLn Loar-mna 

Kaariy every nelR'MHrtHpOfl €>trrTi« vitpiSrViiJTliLt'fl 
|i>r m K'Oim:| iiurc-ElTnc RAiUn TccbiUrlr-n l4i irukc- 



v».Erii liluL^ey lkk.lJVir ElHiilO aCEl. I r^lvv- yn hC^' 

■ " ■ ■ ‘ ‘ ■ ■" to BLIFL 

Veu 

IR 

siwftc, jvf c(yiidti^inkjr rsfwrimMiU 



rknl Irri^'n^lii'e' to Hhi:^ you bow to bLifL c 7 ^kJl[j}J 4 ' 
In bti tkiiw u|i'itHirEUiil|l«^ enrtYi Yo 
|iHrEt« Vr>d LnHlrPrtjlnrU frsT- kiLlbIdkniBE 



You IfVl ItndbiA 

— teat jHgulp. 

, ... ESiy 1 fflve 

¥n 3 uDb]n imicUcBl expEsrlvpo*- V-iiu also 



XiP// 



book has shown HfINDREPS 
roMJUfE CQ9& 



«jj^ifr, «.!lnr, 

Lun 



nini Hakfc hifti SiE ■x^ri riJtL nin 



3S'_ 

nrlThbr'a ^ 



anbKuLlrir JulV 41 E-tT >*iO la Bi hin.ni 
Liuiili » tun ^^r 1 JP.M^r™ jnr 



k*dH- Kiti i.jEee ■wrvlte. 

TO Tn.tlM fOTL ll\.L^tt> fc 0 l 4 ‘t 



-h rirtEiim 



I J. C. ProaldBfft, I»opL UP 

” N4tl0«u| KMditf Imtliuta, WnitklaRtaHi Cr 

■ Mull m* FREE Vrll^ntit □blipaUcn. youf Jlt-paffc !^wk 

■ Rtf^wjiTEl^ in njidlD." i jfn KiiLeaEniUS w^ll cjiU. 

■ pliiinly.) . . 

■ 

■ r^^^FT^l^■- = 

■ 

■ Ai.klreaa-. . - . . . - , . , - , , 

■ 

■ CilY State ... 
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Do you want 



..to go to College? 

. , or to enter a Profession? 

E5wtA EHvimHntiiFW, .VurHnf./XrrTjer/rv, 

."TutinJ tt'Orlt. ntxi-ala r-ull\irt. 

OptP«ie#rv, , CJUn^padit. i^aTp iM.tflf .J 

. . or get an Office Position? 

To £ct roru jyrRCU^at]^ MU^T fliJitv Hlsh Srlwwid 

FlItiT. "Yiia ciiCL coiu]3Jei« our uLiupIbaed. UJ^ Bcliooa 
lu BFAHil -Um« ftt ’bom«, o« ru time opd abUJtJn 

twruilL £quJv|iJ£iiL to rtMLilriil -Bc]iri>f>] ^Dtk — ynii 

coLlosB, pr!?-prDras9biuiJ ^xdmJimt,1onfl, buuncsa, kn«LuBtr]i'. 

QtauuiLrri Uild fiLrbLabeil. DkJtJuniL CTmIt Jiif IIJ^ 

<P4Hp1CI0d. iSlUirla aubjKU ir iJ«glroil. luLUoa, temy 
tarms^ ATiMjniinn S^htxjrCh1raH?n, rat. iSfkT— wwlonwl ^ -KluiM- 

I tom ilnlAli your tiUb KHukH eJuOuLlaO NOW. Write TODAY \ 



High School Course 
at Home 



_Moiyr_ 



Rniih in 2 Years 



Amcdam 4(4»oP, Ooftt. H*4C, Dff xil Avo^ il Sllh St, ONkioo, IIL 

OenLEoiuf □ ; 3^nd me l^KC IciJornirULon co-v-criiut ETHirlfl] 3 r 4 Llit- 

lug In chwHcd bcloi^-, No otiJiKu-iuna *hi ul>- putt. 

QHInh Schuol Ccune 
DAceOunllnA AhEdtt^n-d. 

□Ai^h I tectum and BulldlnA 



□AutomOElYC EniLlni^L^Jaft 
□ Builineift pAanaUc-mcat 
□Aflatliin 

□£intrtiiflL Friiftinwrint 

B EIm;. Mnil Ga« Idrn 

Air Condktlan.lnO. 



□ Dlifa^l Eniiineerirtti 
□PraftmH and ric^tfln 
Ql.llicral Arta 
nFrlYot-c SPcroTniy 

UMcctkBEkIcal EnftjQrciinft 

riRddlo rind 

Lj.Sa.lcam an »hlx» 

□ Huntn^iu Lawr 

[7 Ret ail divine 



JffLme .,- 
Addrrw* 



Increased 
production 
means more 




Jobs for MACHINISTS 




FREE! 



Follow 
This Man! 

S^ent Snrwinv Operator 

Ho,30l9 On Th« JpM 

Fot]dw hlmthrwghliLL the- exnteTn^ntof 

hLk chue afE.i.irt|^c r^unt-nrffhlt gefiir. Sm 
how a. crafty openiior tiolvca ainimdcr vrilh 
if^nirer pri-ncal ThrOlBi ^^fery-r 

The Confidetitlal Rapprta 

No, 30 Mod* to Hie Chief 



Earn a Aegkilar IMonlhly 5ala«y 

^>Etc For reports and "Blufl tne IdencLtlPbitciJk Durr»vn in 

liuaknrt irkmr-.'' l.rAurn iicir f Airifirbrnl Henil [nr llPtOFOver 76V 
ejLn becoraiPii tjni[#r I’Mot Kx]wn biin^aus^iraikloyinR 
01 liuiut, bu spiirc Lkine, Hkpfpl IVrUc toduy! ttni tUlv 

tKiP£r-ndiiai44 fLUk ol oil ptrtimi HtuiTv ih^b- 




INSTITUTE OF APPLIED SCIENCE 
J91fl Sk Tiinysli fe Aaonui^ Dopt . 1^50, ChlMgOp 111. 



AT H O m t Y otj fjiri Irinn luv oitr mn j^TP and 
cirlj,jiuLl id lDHsrin:slon wrry port of 

Uir VUoIc.h Rcpclrino Trade u.1 home iTr^- 
|;uirr V-iiiUT^Ldr il ‘^■^li PHYlrE ri<>BhbriU vt 

nan In buFlptr^”- dft*.T ri..inpli Hn[r 

siF In^lmcliniu Gturil WU 
cN'tiiiiind iLhd KCfirrully rum ven-- ffn«| 
F.jtu]-lE^c. Viif p^irUiiNlarfl apcilv lo ilit 
Wlic-nnaln ^chio-Dl nl WotCh R 9 pairing 

WI5. 



iLnp cikit criiupon 



aaa E. Wamew 5t,, WllLWAUhEi 



nUTO'DIESElS 



rniK-irral, rnkteil trnliilTiR. Bnrtcnl try 90 yc^rs €Mm9 

3 nrJdd«; AUCi> MCClllIll!: TILWCL Brrrfcrm n-nel rin#rdll Ufl. JDkWCi F€XW*T 

nuncr.JlNw'. M*i hlb0 4Fluio 3'ni<Mtr‘d. Avta EIrrtrtci. cLc. 3ftMs.j=.v Pl-»i» 
to DLfci 4r^rLr-c na -' ; ’ or fiwwv yrllFi f^r ^iilwmi QSJr^i, lin:^ 

iTTifli* --Infill ku "Wf-pt >^|UJilirirE yo^i and lirlr* vmi- ir'*t n imay 

Tran.n|H.irin1l-iiri nll..^4Ml Ipj I.. A. ILirik rOUIIk anil bODTJ irbllr^ ]>^rni7kraB. 
H.Ci4'U-Cit Fr-nw C-a4JiLox, 

RATIONAL SCHOOLS K;V,.'.T.^ 




and biee^r jMy for men who know their work 

Tliis home-study eouree eivea you tki-c pi^BiCtie-al focte 
modBrn machiriea, up'to<^ate meth4>dB, you need to advance 
in FirLBchlne ohap w-orh. Take- atlvantaire oC the bttirer man's 
4 ^|kerkBnce ua Fmuti-iI irt bucika, Ui suK'b yauT prob-kenui, 
iktcrcOOe yuuf cJljcitttiL-y,. -vrLl.lii 

The AMERICAN 
MACHINISTS' LIBRARY 

e V«lum*S— 2161 pag*t^251l litlialroliana 
(A cc-mbEkltd bcme-itudy cvuf-iv and rafarohct- llbr*rr> 

TIllH- lll.it^hty 4f truirLIiic-Htitiii pt-afiicf; wu.-; -writ Ecu For priictLcLkL !m.eu. 
Jt ulvoa yoRl l-.hn 1 m>U nicUlfldH fcir pvwy hlEld of AJ^rup wnrli. 

It fully oipJakDS laLbe^ ilrllla, and dmer bkiu'tiliko lobb ojbil tbBlr 
biKTiLUtin, umgicijLiJr sHTew iriftT^lUnCT, speeds aod Fcodft gooT design 
sod [irodUC^tiaiL, JJRSjiilhI flxCitrcS, [iELnc'}i and dkc- wntfk, mrtJLl mjltai:'- 
Ing. «tr. Edalrkly wrILten — fomiHfrely llliiBlTtiEed — ^tlie kind 

of bL‘liP lu Lite- Qkai'bkur uhob' nimiii -H'lki] TL'anlJ* lu HoLvppirci lilin^lf. 

No irkaneY dOhMn — SpeCiBi prlca — mm%y pay men li.^ 



I TxZ\ifNjno~\~ ~6jupo~N 



McGRAW-MILL A04K CO., m «r. *2nd St., How VorN 

ScihE mr Toe Icn ilnyH^ rMamlnaLkan ch# A-Tncrtcoii KtarfhEnlali'' 
j.niiTTi-ri-, Jt anR.1 hCaeijursf I Ml Ik Ni>nd y>3i-u t1.n-u in L-u iinya nii4 

f ll.mi oianilily vniLk iti« t^i-l^r^ hvT OIO.AO I-& qiA.M. l-f i'ih. ^aikce-l. 

»1LL rrMunL ikic kionki iioatijiiicl . ETiO Iri^iurv PB-Dm.jjt ■filr«nrnk 
wrhlv plainly a^d ril irk all 1ii1««.^ 

Name' 

IlDrnc- A^idri.'Ui. 

City u.nA a-Laic- ... 

I'baliUan . 

MAm^ of CaFTV|>an(y. ... -PM-V-U 



L I-^HdllV 

M ■ 



{earn 



At Ip hwv Utbo. Many overcniBS 

''''BtiL4[|[^Fr1e^i]t, gihl U f-ruoUatlLDiCfl ap4 Lp- 

rPKW= 1*01111 DR iwwcr, tklarjiipT wfVy. WMta 

for [fee btn'jhleL, i/e&pio IL'ert li'en- 

acT4 uw U'er^^aud miibreinBEji^. 

^ kh a^afNiM inatMuta a*pt. im 
nilchItiH liVti. Oilaao*, llllnata. 



learn CARTOOh/fNO 



PiItElE. TlElALf IXslSflNl CMh 1 ti uu ytYiLf 3iaiR0 af liumDr— 
AT HDUn-PY MAIL. Haw Miiha nu^ikcyl h'4i rv- 

IwolriMje tiirtHt+Hl n> Him. WrUa Imliiy fer FlEI^ LliiHhJQN. 
TTinricd poorsiiDiM. Klp -LrUnaaELirii, 

wmaH ri^ueartoM P*iA- %u FaM ^rwk. H 





ALt 

OAJA 



THI TAMOLYH SCHOOL OF FEMWUMBHLP 
441 Kidtir luiiuinv Kartiai Cl tin Hu. 



TJM: Tl .■b.^+Lsf In^l'-jHiry nwda miiiLii.Fjari-u-i^^ laa Bnall 
.r.,.r ni' l Ti-ir 4rir fiimUlclLuji itT 4»^iiI|i- ar.il suuuLi, 

Art nud Mi^vcluh':'^ Lu l-'UbHCrn. iuiM iin-i-""- 

^'i;.ii. Ki. li^^ryw unr.L -^-^FV ' jr miMuflal ru^Ur - 

I'Jr >Liiia -.wilirrB, |«iitit>irr mii-akli ninuarMrcS JlT 
i-|M4iJ iTviilirrlii.ii-. r^iisRlI l-ii vf f ! m.^., ( l-.rl i= ■ ■ i«rd rvSun-iH 

riEO !'3l^[^i s i rmi: i.ijEni ijs ui-.jj?L-; 

.liiiljILii.i.i mviL I..-.-!' rr Tw Ti iU rit4i--| ■irUi r Luir 

h'lEKF l>L<iaiL<C. will Iii[cr.--1 Diid liviipCiL yo\M. 

PLit^TIX IliPLlSTlMES, D4|3l.P.L[»6WilNnnDnMi..NBwYDrh.N.r, 



flviini EniNfi Wrier fcir finr Kew Fr«c miolr. 

‘'JlaW to tl4<-iJlTlD n lICuiL J^uHIETlaD,'' k| Eubl.ll '- 
■jieclitiri— anil ii-||pi hr*w in 

wrfia IlL ILhif<. Rkiirliiha (.fir*- fAI- a l'wrBI> 

-■ril IB] ivrn E'olitt and ^-aur ounku L>uiLiickru]l|F 
wrLHitn.. Wflii^ luraHy. 
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POPULAR MECHANICS 








Get Expert Advice on HOW to 
PROTECT and SELL Your Invention 



WE GIVE 

SPfCIAL AHENTION 
MIUTAR1T mVENTlOKS 

□ LM la Ibi- HdtriLLA) ILAEJIIH- 
nf WlllCh- TUlUht hw 

conHldn-^ af nluc- La Uk 
H^EilLirul Deft-nie', vf* Mm rTv- 
Lfta jqHiTlp] Htlrathrm- to 
■mpLt«r. rvTJi Id Vhr nlml 
or ■Mjiirrvfl' In lubtnlitfniz 
youp Invonitiiiui ta tJiD- praptr 



"Why I Liwueht of thiki yean affn!’" 

Huvi' many have &aid thatr 

wh'Cn thvy f[}ajnd that somebody 

die hnd thouicbt ftamc thlnei 

had it patcnteil. ifM it, nnd wrr-c prof- 
Itinjr from it? Tdo many, eud to -say. 
Tho4o tiiifciir|iihaLt£a did tioL k.iii>w whbt 
to do about thiir invotitinpi. in ordir 
tAf |>ruC«et and profit from them. Some 
thovjrht olaborp-U! w^^rken^ rniiJela 
wore neoeeeary to leo^ro ^ patniit— 
otheTS- felt theEr idea wasn’t ''worth 
mocli-" Thev failed La realEu that n 
prnctic^l inventEnfl. Jilua prowipt 
actloi^ in eeeurLhe a Patent, and loeatinf a buyer or a HOod f^jirkEt, 
h»TC prov^ the leeriPti of iuucm for thousands of inviantors. 

Patent Guide Shows What To Do 

Otir "Patent Guide for the Invenfccir" anawetfl many jinrortaTil 
queetlnna £c»tfLcerriin.if Pa ten la that invcutora iconitaTitly nak. It tells 
what faets, detaHa^ dra-winjiie. ^IcoUihes. et^- neceassry to epiJily 
for ■. PatEnt: how to protwt tout invention throueh dat^ and wit- 
nessed disoloeure] how to do this AT to ufEp^uiArd your 

rUrtita I tiow Patent Dfftoo ReeuirdA ^an be chreksd to determine 
whether the invention ia probably patentable before Alln^E fees ne«d 
be paid ; diicuases eoata involved and a practice L way Iheie can Le 
paid as the application prnKrds^. H tcHi how some Envontors ae- 
cured iinancial ba^kin^; how ivmny lintple inventions have proved 
Earvv ooTn-mcToinl aucoefliee ; how Fatenta coverlne improvement^ 
alio can be profitably atilired and marLeted ; tells couriLlcse other 
facta at Enterest. 

Why You Need Expert Assistance 

The Patent Laws were enacted for your benefit; — to ylve you pro- 
tEcIh’m far ths features of your- InventEcju -which ure I'ntentable. Hux 
these features must be le^ralLy and concisely seI furth in tiK form of 
"claima." This phase of the procedure is to- complex that the Patent 
Office jidvja-a the Invcntgr to eoifaGe m. cumpetent l^egistereil Patent 
Attorney. We maintain p Ut^ etaif— careful ly traEned 
m^etered patent atUimt;ye--expert dr»ftsTnen — esperJ- 
eneed searchers— to serve you. We have been Mrvjns an- 
veotora for more than 2^ years. 

Take First Step Now 

With the Patent Guide you will receive also Fs-ee a "Rec- 
ord of [nvention" form which will eihable you at once U* 
establish the date of your InventEou, before you file yOur 
Patent nppIkalLon.. Thla step you nothiTiir y^t may 
be vital to your succeas. Eemcmber— in Patent Matters. 

ACTION la IMPORTA^^T* Holay can be coatly. Mail tb>? 
coupon In an envelope, or paste it on a penny pyatcatri 
NOW. 



CIAREnrCEJ 1 . 0 BBIE]V 



Ijet Him 



IdNd J;hTiT :4 



ICLAREMCE JL O'BRIEM 

"Wortih-r of Voup TpiJii't'^ 

L ptAR liter'll Pai#ot Attn^rhey 



WaihlpiRttiiti D. C- 



CLARENCE A. O'BHIfN 

Depftley«d Pp-tsM-l AMorne-y hiefore f he Ujiffed Sfofei 
1J1 Adams Buildlnp, WaahEngton^ D. C. 

Ptc.fLSO Send me y-our dSi-PaRE "'Patent Guide" and 
yciiir apccialLy prep^i-rEd ‘‘'Rjecord of Invention" form 
FIEREp This does nut uhlieate me. 

Name. 



Address,...._....^L...^ 



City. 



State. 
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4JtMniTnc-r« 7 l)i|H 

fcimn-d R "Fot. IKB^SST^ 

O' Gold " in 

tlitlr naaatcry 

ofdrLlnllJike P- 
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MaTITINSONh rtatuffrd ftw with 
HOIZACE HEIDT and HLa 
MUSICAL KHlOHm in Ihe W 



rotrji "Pof o'eaiiT' 

TSCH DRUMS 



in 9a Days at Home 

Utindnirli: uf ni«Tf ojid vamcD nl lU itiei 13- Ed Ua.1u] ild.OO 
IfO.GrU Jn ft ftla^la -Jftr jLvJlIf HJwiLlfla SWfldllll bli^lEliq sad 
HPdro-TSisriW wtMimriti. TIute [p li hii dtinaqa frtlll 
ItMpliMii. BqPi1t9r|icin.p, Clu.1>i. DiKlun mid pt^tkEe ^HlhtaEa 4V 
if-nlih El cwajiiiiiltl'Et fur fiiEi.1iiliibiLf fMJr -DOleq. 

LEaiTi Ellis lihLEfEAEUtff -lIMklua pr«rMPIiQF 1 In i-miw nnu ]I^e 

EuaiL llPrCil£ll Wl luuaB sIIhL^ EuuraE. ^HUia IjiJim^uiri 
Hi 111 Uur NAT] l>N A l->bV fCNDWN mliic-iiE Icbirill. dlnlgnit 
If bnarJtd nnnpl«tJiHi «[ clif caurM. CourH cud ha 

«jaiipli?E^i| 111 3 Et 4 [DMiUH. IIEiIj Kcbunl lh*Hl- 
iniC ]J- flAt iKKMSLnf- llirf eitii lilf KiG^cr wbl]« 
learulnf. 

Anatimiy Charts & Booklet FREE 

J^nrnll F1HT arfed m ^lll EdeIIiJe UblfiOrini fWPi. 
iuBilhcH.1 dlrLJr>Jiary, |i4[cIi1-biI ^e<d,lJ(-IIEJj Tc^lkf and 
lIf.ilrD-Tli«rfl|ir I4JP|1|3H u'JIlMiut fiiwa. cuiL. TJM 
bNlUelllJ! CPilTil! Hiluit D 1 S 5 Ikb RlUrLlk ltaH. 11 ^ tJHHii 
Lba En«Ml«4l luLLlun Eef. 

SfiMl EDupiin n«v fpT Aditurny €hirti AUd bHldtt 
cantlilntiig dliAEDfraplis ^Dd |«ELffs- IrOM iUKrtafUi 
flt^duatdL. Ttvtf* wiW «ll \t* Font pvltpAl d— F R E E. 

THE CoHeg* «E SwodUq KlaiUH* 

D«at- — 3C E. Adami ^X., [>tiEEHf» 

Vou nay ami] mo FRE-C phiI pciEpHld, AnsEamj tlbiTU, ]iMiiJ«E c^- 



Idlnine -plHEDcitL-plLi Bud IclLBri frAEU KEailuaiHi 
cf iDllr qffBrj 

AddedOA.p-..«»n 



idril caniiiliu iIcluILs 






FCR CHAlMlKIATIdN 

MODERN 
ELECTRICITY 

4MCLUDIN4^ ItAD-IO 
AND TELEVISION 

Htr+'s STvAL tir>vwM r>i^r paij+ir^jp ln4«rcinEV4 Jjk £]M'LBIcLc>'l KKW 
I Till, 4rdi|kin dT AppLLrhd HklKlTlrliy braURbE. rtfeSiT nlDVirih pa liiitt 
w^lhi NHW ElrH!lTli»L liUbJCCU tully fDVCnjM. ]0 1>IT P.J|«1 

U31 laillipcd FREX tuc -y47mll1vE!idrL 

BIG FIELD! Big Demamll 

DSm vflia liiuU'Hkuiail »luctrtrity 

DlEraVl Lirl4iirtt |y niPLHjH] | fk tJwy- 

-hiinrav dE liuluBirfc-s. Au<dk, dIt- 
pIsnH, BUrhlnv phi-jiiv^rncUfsEky tvtty Ln- 
■iiii-iiLFT Hj^p^iidp on oiftrt.riehy ni'id mm wha bi^w 
IhiB Fulkjcct amhw kii^ n^oBavit, fascl-' 

nutlnjT wiirH, i>pHjr iq ira.nn 4<is l«-m -wIili 

(tirK? lnMih^. ficrhS Per n b«E fur fRES 

uxBiTkLriiii.l4in ADiJ i|^ for yDurM-LE. 



row 

B«f innan- 

and EjpaHdi 

ffvvr 3<k(10 r+ipf-'H 
i^kiurcGrcds uT 
1 jlhiafirackons — ■ lTiv- 
hvihl <■ d m pj I e. hr 
WDPli dT Hut kiDid 
vr<r lLa¥^D f-VtT IHib- 
ll-HWHi. |?7P*fiKlB, 
mstori^ n (I IV IT 
i^LHlIfini^i ptSdlM-i 
IPitvipiDIk. v-rvey- 
EkiLriT clectrkcn] 
4>:cikli]Li'ird HD a.ny- 

On** C^ra kiaidri-E^ 
itBDd LE. 



SEND 

NOW lLs.s 



CBT^B canBuliJatf privil^if^ri 
wLEb imp en-R-lJL-tDM thiw 

□II Iniyt-n Df IbliB fjBUkiDUH 

Cyclonodls of 0<h:EricEtr>- 

MKEKieAH TRCHHICAL dDCkiPTV 
(Pvbliitien— Hciniv SEudy Come-hb) 



RmarhiLJitfl TMbilrU.1 iDC Icly. &C|»E. Bfmc-I Sl ffaitl Et-H Chlcibgci 

kHi^nik !□ dHyri'^ fPCit U 1 C-, in VOLum? Bd €}f AppillcJ EIhLpIcIEt. 

VyiJ pl^i PIcrVP Ld BviUl DM A ^■Cl:'l kriCail m ^til llLkdff Dlii fi> iMaiiJhtLi pklkK 

]i|i,v|hrjfIM for ywmr, E 'will |i»^^ I tip ilullvi^ry rllVrKi-'R nrtl^ t?n IM 
InfHVkA. It I ^Lsli 1 iTiAiy return fTLom iw\ l<i aavE And cme- jmi roLhlrETi- 
kHJi -1^ 1 ItMip IL-^Hn. I will B4-ntl sn-ut kG dByi^ thc-Jk ¥3.G^ a 

nnwild uihi,kl ihi> uiuL jkrie« cit -hjUiiI jfaQ.JFM;] En ]Kili|u 



NA^IE. 



A L>DH£fj» 



CITY STATH 

I*'JC4BC- HlLuoJi letEer r-LuIIivy nu^i ■’•n'upB^ Icin *n>l jvdrrif nml ndJi^s of 
^.JDpEdyc-j Jiuil ifLv^^c aL ]C4KC fine- IkiktliMUH iTkan uj- h4-Ei^i:i<L«. 



Discover 

in GR 



time fflotion-pin^turd fif that juiiiti. B^KNIE r ™1 hit 
GRETSCU DRUMS hove wan h.i^ han^ in the uiuaLcal 
wtjrld.. Siaft your coremr with « G^sTSCHj mide by 
the drmn houac ia Americ«r StRsc, temn. and fodi^ 

cenitamly ificcd new muHcal talent, *o atart TODAY 
to learn to d-rum . + with a fainQUB- QRKTS-CFl DRUM. 
fetidtHinny pPiteREilf 0 r hnmf uwfi4-tw* FR^ E Dnim CaCa- 
logi 4 d just off the (hreiBi; dUd fuLl iltfdttndlt4fi dbrnit EASY' 

PAYMEHT plan a^FREEciidd AddrtPf Dapt.PM^Zi 

TAuFRER. dRETSCH MFQ.CO. 

Jtfuj/eaf jRffTiTJxi-erL^AfiiAajra SiticeI$S 3 

GO BROADWAY* BROOKLYN, N. Yp 



CRETSCH alsD offers SWPER VALUES In Guiiara, 
SajtaphonOS, Tmippetap Trombanres-H Accardions. 
Send for FREE catalo-suR. MontiOn inttrimi«nL 



Regain PeHect Speech, H Yoy* 



STAMMER 



fi 

m 9taiQfn«rer abatild hBTa tb« new SS? pBiabooh “gUAr 

m maridr. ltd Cauaa and CorrcfitlGnr'' i5cnt hc« td abLOUDeran. 
it daacribaa tbe Hoagb UnJi Meiliod lar ibe scLeDLLQe nfrm- 
V UOn <hF itt^fcdrb^HiiR and sLuttcFLDB- Alethod Biiecn^iJIy uaed 
W at llofiia InatliLLta for 40 ycjtnf— uipih; 19&L T?fidneued hy plw-- 
qldlani;. Write fbf lidl iDf-^uiaUGEL GbUEatLon. IK-aJamtn 



M. Dept. lilXj CUelal'owgc. I Indian apnllf, lEidt-Bna. 
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in, 2 -M ^earf 



'WorM fanifHM fw iKhllJCal 

CtvW^ Madiaiflica], CLeiQEeal. EadLo, 



i-yar maizes ui 



Aponp-utkmS KiteanKfuis: lliiaaDi^ AdmuuHtra- 
Ism and A-DDOuatote- FSpeciiiJ J^^nttory department fw Ltioee who luk. 
required hkli school woir-., ib[k|i?anB oouTHca weeke) ia ^urvie^Liif , 

Dmtibg. Tuieion, livini opkCa Igw^ QtudoDts irona «Tcry elata aod niaay 
Tofei^L Gr«duA(^ mHosrial. Enter Septamber, 

Janwy, Mudi. Juae. R'^nCf/^r Cgllugv ANGOLA, IND. 

EHaiNEEfClHO^ broadpaBtlaR, avt- 



RADIO 



alLOG oikd I^LI^ fQLlJa, HBrvIctrsg:. 

f Lorno telegraptiy tauthc 

seka' 



rqarin^ and f Lorno telc4 
tbonibrbly. 4S traeka' en^ 
iat rGLiren iMinlvaloTil to tbfeo ymn' roUmo radio wark. gchooE 
eniLkbibbnl 1 h 74. All bi;ihfEj€K'’.^ Low. CkCAl^v trOt. 

D<H]ge*'fi Institute, Ada Sb, Valparab«, tnd. 



$Aorf’Ciit MafAemafics 

COMBI NFP WITH 

PmeHe&i M^chani^s 



NEW 2-bin] mCir4»^r^S m Cfcfl kl\m Eh# 

■Hpwdy, HfnptJTirt] WViXtn cil 4:*'k^jbEi*n 

UKP. icDcmn'UiilJ, "sinEfl' nliruh" an Che 

Elv- Learn tUf cn emdUpay >4 by 4 tR- 

urH wlibbut uubi ■nd-’lBhniKd mylEiEdinliDfk; ndd 
Icng cnj-arnA-k bf fi^uf-ti Elta liEliEiiinE ihorE-ciaE merhod. 
LciTfi ]»ciepciw, dde rdc. nieramKer, kunl^nH; ircod 
Kdhjrc. puzeIel rlE. elc. Virpe pU^niw vdIm^ ^onir 
.pble -f ll h anwTrt, Arfy SL ptaMcAid. l^tEfclHBLx^A nr i^rund. 

f|T)T JJ A3AU± aiead&iriiJk jwur mijk.-like menciJ pa^cn. 



tiiHw CARiphta dililla . . . null cmipiMi TODATl 

f NEL3DNCQwiWS^*nTMflSLfi4nJ-^.C>^C"f» j 

I PrviK Mfid Fr^ A^^ilLitHtki'-!i^hciii-iCu[MMIud[&iciu-iKl j ^ 

I F^*eij=illlvcluhksEunpti/lHl Ho cti'-.jBuirk I jT « '■ 

!r i + ^% 
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^\, U* S, tlefeini&c program needs TRAIIVED 
hEEtV! The demand is urgent! Enroll NOW 
for sparC‘tiiiio study witli lulemBlionitl 
Correspondence Schools — > gel MODERN 
TRAINING in a few months ! 400 up-to- 
date I. C. S. Courses to choose from, in- 
cluding vital defense suhjeels. Thousands 
of former I, C, S. students are leaders of 
Business and Industry today. Be a belter 



PATRIOT and BETTER PAID I Mail this 

coupon TODAY for complete information. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 

CELEaUATC SO TEARS OF SERVICE TO AMBITIOUS AMERICANS 



lOI S613-J, SCRANTON, J>ENNA. 

Without £:oit or ob ligation, plras^e lend ttie a copy of your booklet, *^Whq Wins 
and Why*" and full partkulai-s sbout the course whicb I have marked X: 

TECHNICAL ANO IHDUBTFHAL CDURSES 
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S Air t aDdiliod^dtic 
Aknjtn4i« l.^nfCiiai- 
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□ ArfcJiJijfMLutv 

B AvIc KTiicfiLfl TaRi^tap 
Aulu Ti ' 



rTWtlLfl 

'i^inJi 



nJntpin 



□ CDaEiBAlLuc md Biulifiaq 

□ Cutlnn hf BiiiiirBrtU-PSlAd 
n CLfuel LnsiuBii 

□ KU^uletL\ DmrtSj^ 

□ Klcrtri^nl E-ncinc«rin4 

□ l]L«etrld LLghiRJi^ 

□ roumlrr WnR-k C Ilmln* 



□ Mi&riui lEnciuH 

P M RnlhB^linul JjTRflijIE 

C MedianicBC Ensjunrinc 

r~ iML|n FinrirJlMMli 



B ynrighiiDn 
Pi ■ 



□ Avb^jrfn □ A^HbEhu MnebuLld p Ifnat TranEiiMiiJht of MeLh'li 

Llfatf 



P lldltirrii^kl 

□ Hnilir IjEiffTDcet-liic 

P CkEuiBtrF 

□ Civil FnraapRrjag 

□ Cioei kfjBLUg 

□ Unneneti t^nciuTDrioff 



□ IfighTFBF hiTiEineiririg 

□ IItum PliDBlni 

□ I-amjioioeJv^ E^Bciiiriter 



S Mankinut 



PliELerniBAkJi^ 

C l"lfcB#biiaL-r □ PlOInhlim 

□7 Fu-riiirsg 

□ rr»clinnl Teleplminj- 

□ PuLlie liTi^irki EnsiDH-niki- 

P ItPilEiD, fiHDHral 

□ ILiiliT Dpc-riillci; 

□ HlAjdJa Kee^SriiJE 

□ lie.. IL Seetioa i>?remBJi 



_ M hBBff AfJIbhBE. ni InvHiLtn-iAa 

□ ^Ifg. f uLp vnd TBper 

QUSIN£^9. 

n ^.'cilllilia pEOj^EBtOrV n F'iirn3iLpiu2iip 

□ CoUIILAOEciaL 

□ t'wL Arc^uiiiLLrHi 
O P. AecnuDLiBi: 

□ Eilrt VnAI (.'■oilflIT 

NOME 

□ Ad v^nnrl DTEMBnaklna □ Etni-iaH li\ 



O AreouDcJag □ ArlYertlAti^ 
G Bofii^k^rtiing 

G BiLALllhwf C'OrrmrHilKlrtlbCti 

G B-upinnM- MBBHEEi:ii«n.t 

G i^'l^El/DCibLutf Q L^kvU NnrvJnq 



□ FiMkia ^Di| CJywftBri- 



. _ D FfntlLh 

□ CkibJ Eitglidh 

□ Pllgli 

G lIluAiratioi 
G Mn-niipni Mbd bL Work 

eccndmic^ cgOfE^fS 

iruLalsi 



O n. IL ^LcoiSmBn G TtEEiigpriitiDA 

□ MBiLiLarJ^ ElbjiaiiRPrlnB- 

G Hbce4 >EpLiI Witfk 

G }9hLii UHliliiif □ ci3iD|i Ptwcuee 

G filTBin FioetTK QEtvBm FbiimM 
C KrenDi Fiituif 
Qi HtrucLunL Drafcini- 
n JiCrltriUniL |-iiiBpni.iqHEV 

n f^urve^-iiiia; bbiI MappLuc 
Q 1‘QLrti.fH.idl I^Bglrh-ieESEkJ 
n Trinnbiyfwi W-orlf 

□ ThXllai Ili^k^lLLliiC □ pEilJuiAkknC 

□ UpliJirrc, FlecCTK buL i^v- 

□ Wcitrien. >LBiiii£BeEurl[id' 

□ n«l1-npy PiMtRl inwtk 

□ ^iMDtlEilllip 

□ G BpBnMk 

□ ^lltFR^'CETil AUd til^B L«tUEiRl|' 

□ TmlGu MBTmM»|iiqul 



□ BIB£E^BHU[]llBl DcMOJUikincf noti DeBt^Dima 



n Tbt. ItEHITk Blld r.'.kiaU!iriB 
ikEBnasernvnt. CBtenrw 
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C. 4 C. Mirrl-im H-o.. r?2 St.. Sprlnanqld. 

Pl^u« j«nil jn^ b'ttklil Ijitti anJ PlfHite Utme. mtvo CuJil 
lFi(DjT!i4EJen aOouE Web^Eti'a iMniapar?. 

£dil-Hin. 



A CTI'AF, aici iiri:>--: lh.il WF-Jt- 

QmxizmATE Mnei 

ftltL IhU Hlfll iximi . i]j lu^L . vkI* 

JS the fusci: llu.UtUt 

4fnrii-s| pijiujM. js.rifl [0 

SSLirv Jr-por^ipEoji pn. l>inilLnr'. 
cr FfiilP Hkijei (IT dJrtvt firm |mi^- 
Itshi r«^. MiJI IdiillQa Ear FR EE QuIZ 
ji^d Piotur-B ■Gam<i, fl. & C. ^OrrkLnn 
t,'flJll1iqnr. -'I- ri‘ilif’1 SLrti^L 
k ^Lirlriflii-lkl. Jii. irhwpttla. 
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A GREAT FUTURE! 

Complete Aeronautical Engineering or Mas- 
ter Aviation Mechanics training in the heart 
of the Aircrail industry. Graduates obtainiag 
imniediate employment. No Hying mvolved. 

Aviation's foremost school; estab- 
lished in 1929. Located on Grand 
Central Air Terminal, For full in- 
formation, address Depl. PM-9. 




CURTIlf M 
TECHNICAL 



WflfCHT 

tttfTITUT€ 



CHAltD CENIHJIl ilR UR VI HAL 
t LEM DUE <IDS AMGELf i) CMlf. 



Til El lYinilKl i1l|Tl«l | US I U1TI«BIIUEI ICiilL |i lilHASTHE 




-MECtfANICS 
& WELDERS 



FREE 

Jl »;iGE 

CATALOG 



TOtF''IjL advance 
wLCh 9-n e&ej 
playine Conn. Cho-ice 
' -wi^rid B jirt- 

ints. Ma-ny eKcluRivef^n- 
tu™ yet they *oat tv> mar^ 
Horaa tria], Fjuty paymanu, 
See yourdeaJitr w writfi f<sif 
freebocik,]4«nUHi ma tTum«dt. 

ail.CC^HN.Ud.a^l Cann 
Eil^HAflT. IND. 



CONN 

' I T R u M E h f I 





ARTISTS MAKE MONEY 

Finil Odt yciur nblTEty. Rend tiamfiw agn, oocopatipn and 

pddpftDi iar Frc^- ■\'nM.tiDJiaS Art TccL 

Ftdirjl &chMlR^ inc., 9l3l fptopj totti: eiit.. Mlnnpa^llR, IHInn. 



Ini-mjaiiE ii-i — f. 

ii-inUlj-lkwnfrHn: 
cc fuJLajt 

.. n rpon koH znfu-r }iihi — 
|(KreP^ !i|iLuif«i|nB|i^- -Fi-r 
kxAiiiitu. I'Lt.^r’airyul iH>hnV!j«i 
I , . vbikHirinH/t n1i>nbi. mhlinM. 
ln»-'!-iTiTnt mikliv^arLurHru, ud 
Cii-iJ iff VI--: J^+ihilr hue*. 



r‘Tvr:irt for ihit l3i*<rT- 

1.1 mv raLChtiu — 3xiljr rbiila*' 
iif l^ur Lncriulv^ leAUi- 
luir IwnH- 

iLUiiv. wrkcr ArnrriPi’AR. 
fjL'IiL-w] or Alrrmri. In- 
rmm«ali^ Drpt. U-4, 
frli^nJilr. rRlirr 



it Ho"'* ‘TnSS'i 



bplcndid I’l'eijar-C' in Epsrc- 

timfl-. LoAjf Tiiavioiia 

^-nmiTion Mrhnnl tJlliiPiUlO'n?T3fl''f’k Pt. 
rpi'f bi>iJTiU;i ■■OppTTtiifihbM 111 PhO- 
^ “ DsrttciUar^ :^Ul] r«tu1rfiiLCDt«. 
_PT SL^hool bI PhAt^grpphy 
Avr- . 0»i»t. Si^a c. Ciii^gB. HI. 






N!i}d iKHifikriJ roT CUT c«M aio4tu4:-+ 

TtioktiuuhijR o[ AdJrL'tn: 

PPALDfUAN-JULlUa Dd^L, 

Dv^k H-S4a. QIRARD. KANSAt 



mcinfT r^iil ffir |l. 

HUPnrV rhoouCTK 
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Mi Vi CTO R J. A 

Evans & Co. 



HOW WE CAN HELP YOU 

F<jr mr^rr llizisi twi] ^!erif'ralirtn*r, \k- 
tnr J. Evnrifi & hjis fiivt'ii 
rnrril tn fndivit'liiul invriiiorF^.. 

We liaie lu'l[Ned tluni&anJs of TKvjfilr* 
fiiKt iLk^ you. You muy write lo ns iis 

.STRiciTsi; ro\ni>E\rt:. w-> mir dis^-Eisf- :i«v \n- 

ri:iri»4J)tion 3'pUnin4: U'l vfiitr lnii^inoss uiltn>k;r voiir '■jioi'llin 

iiul3ir.inty IN WRITTNC! 



YOU MUST HAVE GOVERNMENT PROTECTION 

ftolli llie I;. SupriMiio Court aEiit llio Pjili'iiE Oftirr linvc 

mode jt E^] ill II ihikX you ooeJ I he assist I'f j pi ‘toot 

iiatejil attorney to lie]|j yoll ALL THE TICiN 

lIh" V- OtkVL-mmriit ofui pivii vestJ ! ITtft.iinf [Ilk firnliTl iotl, 
ymir rhanf'j^s for €OTiimereiali7Jitiriii oF your uUa in ay In- very 
IT jV/? tin you Inuy pj alkOUt Bt-lJiiig yinir iiU<‘ULli:iji v^itli 

roiij to Co n\] tlt'occ ! 



srort now; 



You may “]uit off' avLiiliop: youruclf of 

iih^IslLioce oii]y u feiv j^lirari days, oiih- 0-. jiiErJ 
^Cp]Vir*OUe else just Ihf't-n f:mi3t+-<J it fiuKriU lor 
Lili ilLVOILliiiFi m\ t=Ejri]lar to Ymtr^ ihul youj' ripliLs 
lu t'^TOlwLni] ffciJiy lie floii 111 flit, FirHl tkf ^31, 
•ir'iidi for lliese fjn^es, of p;il- 
eiu knovi-lfide'? . . . lfJ.ni jr/nTt 
to il.it ami tu do il ! 



WE SERVE YOU IK 
WASHINGTON 

Out- nnirr^ nrc n Btinri 
lihlttchfi frtim thcU. S. Gev- 
vrnmtnt rtittait Oflice, 
W-e're u-n tUe u-eut- .. .. , ton 
yvu riuickly. 



■ REGISTERED PATENT ATTORNEYS 1 

MAIM OFFtCE: 410-Kp VICTOR BUIlDIKSp I 

I Was-hiiigilon^ D. C. I 

Pdtlxburqh Office: 5i2l>-N^ EmpEf* BulldlnC| _ 

Lot Aagol^i Otfk*: 733- N, Sfl^unfr Building 1 

I Rush hy rrlurn imaI], rtlRE lOttEri (if yniir I’lfHHci I 

3'ruLupLlniiE" an\i "tVliiiii «ml JInui CO Soil ta iincnlion '^iSn ■ 
ElOlHitLulil "tilik-IMY tit HiTi^iitufi " foim- I 

I 'Nfime . ,1 I 

I AfItIrtJKgs, p, P, I 

I CFtV and Estate.. | 



A WHEN AND HOW YOU CAN 

/ PATENTwSELL 



Jt's just possible ihai you. who 
are readirifv this right now, have 
an invention that c:an pay all 
your bills, buy a home, p ear 
, , , p qnd make you financially 
secure the rc&t of your life! Many 
^*simple little gadgets^^ have done 
just^that for other inventors! 
They had the bright idea + . ^ and 

DTI) SO^TF:THl^(; ABOUT IT! 

Find out how to go about it! 
Learn the easy, first stc]js to takt; 
in securing Government protec- 
tion hilt do it right now! Rush 
the eonpon TODAY for these 
fact- packet! books — wrille]i esne- 
ei ally for your ffuiflanre at this 

tinic! THEY ARE YOURS FOR 
THE ASKING! 






INVENTION! 






SEPTEMBER, 1941 
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Immediate Openings 



for young men in the interesting 
prefession of caring for ^hade trees 






fcMgl*, between ?E| 
frte tp trawl 
Hnn. Writt for € 
cf por^nal 



World 'a largest tree ^ervqcinff oc^anliatLlan nrw 
hBB, epentngs for permanent fHMitlans with jjood 
ic^paetia^sty fnr id vancemcnt. Only sturdy ^ doan^ 
eut Anaericpnij need apply. to rn good bra.’ 

hteen an4 iwenty-aLx 
and wdtli food practHial ed 
|.ualirkcatjon blank to aerv 
i/nwiiai intervUiw. D^ycy Tree Expert 
wmpaaiy, 173 City Bimk BuiLdine^ Kent. 




Be Ybur Own 

MUSIC Teacher 



Easy as A-B C 



U£ARN at home. LVijTiiJtrrul JnLijroLfJ jntiEJn>.L rfiinMiJe 
, ^ B-r A-M d'— Ki e]|llil< t^ilt Itsfll. Ll. \uiar 

TnKHirLE rnn^Fst H liiii-Ltia^l uS LSru'^iimc m:F^i -riF 

Eliejfr .ilrtl^hlfiiLLy easy Li sEfjii:) nili'ii? Pi'w "|>Lci v"‘ Lu yuur Toa 

titiul k-Fiil ib4jti!a, IvCi — m '"runilHFTK’' dt Iri-i'khiiislc, b I’^llicil'-Jii^b 

LhaL of luur TtH.DDO truJc-bcs ite buUiL mvl H-4ilbTFi.n 

Re P^pulAr 

Evcrjihiiifl U In nJiit ituJ picnires. Flrit 
y04J HTL‘ luld irlixt da iio. a plntaie 

Bhrtwp y(H3 Ilk X fm' aliwL HiHiklis- yfm 

raiiy brnimi! bo ticfljjtnt mdidJcLnki — llle lire 
liS uvery imtifl 

Tree Sank xmf Prim jind Plthjrfl Sam[^1« 

It JiiieDeb-Lud.. -HTtke nl oruK far nur kllUBEkAl- 
t'UI Fpf#' l!«iK uml Free Prbut xniJ I'-N-liira 
ilHTRpla. l^Lnast PTOntHrlk ?&ir favorllc JnUnj- 
meini. li>nr-uf]iieiiLE iupphed Trlien nuoil(?iLM^1k 
BT arriln. <l^W<y- Third Year— H jI IS'JSJr 

U. S. SCHOOL OF MUSIC 

79 Bruniwli-h BldB- Yflrli N. ¥. 



Pick Vvur Course 

rrii^ci Flute 

YdQlIn OfiJilar 

OFi^an Wp.-9f<t«[iin* 

e«rp-rt Martd^iii:) 

TrembiMia yiHel-*!* 

PieeDlnp, Cello 

k<Bivi,||An Stael Buil&r 
Trump^ 

P ianp- A?COr4FlM1 
PlHjin Ace<iF4i4n 
Modem EJemBn^F:)^ 
Hlj-rnen^ 

brunii 4ind Trap* 







Ofers YOU COLLEGE and PROFESSIONAL TRAININQ 

Majorins In AVIATION 



Accredited fay the IJUlMiSd Siii?erLraE«i(loill df P|ih|lc ItitlTUClJOn Jlrc- 
SpBJlml by 1.. S. UJni* ill Uiluejtlnfi ;id nn liiiaEllbuvi rrf IlLElinr 
^OirnJJIJS. L.Si. u]ipTiKtd a ('noiETurt-lal UiDunil ^mE b'lyiaili Sehwjl 
u*u3 Mi'ilkltilcn -Schuol. AWK'dilcJ liy un.![ coupurjlios nUli thu I'liiEvd 
Aimy Air lih-im Sn bIvJjie nisnn pn«liaiiLrni tTairdflc. 

0[iun Ea hlflti uhnai itriiJUates * 

fOUfl CdurMi J+dd ie fi.S. ia pjefcjiUnai Piutina. AvlAtiaM 

HHintaBailrc EnmnccflnB, Aeronaut Ual EdflineerlBB. 

Ytt l.N I TJtAE.^I^•[J l'E.A^L^4 are il^iI Jn- pnUcsiiMial pijjlii 

Hiiuliulw ru iilrilikR IILirlH UneiatJeiiJ. 
'All LtY or Ki^-i'l n 1 1 F 1 1 in L-jdh'Enn urliiliiin, 

LDWI L'rflil'UaEcd. iLEirakkmcBl ]Jjllit«<L Eo * 1rnA[ 300 cwmiOtrbJ 
iivLuLkuii JliKklilt Capiacilly nnroltif^^nE. -uf ftliP, 

KiD-acre aiiEJnrt. tiUEIdiiigB dcvKlaik t-o- TCliwiI lynirpn^ei tiLluKiTd*-. 
i^CirilklCarlL-s and dlnJnfi Jkikli 4b tEic i'-nttn^c!, 

Full LtPllk iii'p[«lllkT LW. ficiid irtMiiutd far wiv Sfl-iiaR-n cntnltJFr.- 

15 th YEAR AiBcoriLe!c^**tot"sl l«iis, ly. 




STUDY AT HOME 

J ^.'cnliy tme wUk tiJeti- 

t't iiiifriMoos bjid 4UC- 

rosH ill hiufflncflfl mm iKiibllq 
I.Fred.le./ nprHirtrinl-Ubi. 
avi>r t^E-fi^eci. itur icnrH-rBrluea mrm 
beadBii LYmra with kg^ u-dnjnH-r 

Mora Ability: Mor« Fr«stiee: ft|or« htonei 

»D xtLhje s'nn hldo bi --itep. Ua.jn it hofBii 

dUTill* Tjilna timn. Ike«r«4 *jf LU E. ^ny^paEuk 

^™juiita* lit rta-EHm ef lliB IT. H. W*fnmkili 

■ Ir laxE matn-lnl, IrK^ddJhit t-l-Ti»-iirT^ LAincir. ii» enE. aiBir 

^ ulfTL^i^iTE- r " aod 

La&alla E^ICnslan Unlvftrity, Oept, 9<B4^L Chkagp 

A Carra^p^ibflliMa t mlil^rtlibri 





I’rraceai eiiah'-. yiHj to ii^nlii^ 

iBfLnjiL En(^ wi- Tujip-iy eamiilerr 
ciiiiium^jit iD.t I i -^^Fl.«-Mnna InL^hiijiriK: cn-inn^- Iri^ 
1 ■ -«i >ir 1'jrui.ii. p;ii iiruvLiMi-F- neeeK IIBil I 

^.vi> Hrc'i'-i-r-r-. . r''«-LiiUa-uiiTji, niD'rjkLih f^U 

clD Ehe iv’iMiiiiii; j|hr vi;ii. I'r-fila Ijjeei'— iin- 
'■''1= = ►iMiiiifTli-aUkikLnB liUallwK-s 
dci yirtJF rnmnmiklty w!ii n ki-hmi i^rtljiy n| «ki-, nndee 
i=nir crrfllc termjF^ kmpiJ T>nme tad:iy fnr FUtLt: Porain 
riMp ttuji-l iL^i^iH fioiiSc. 

tONC C A KIN 5. GO.. GJIB-S Hr^H 5|„ IpfI ng Rcld. Vh i«- 



ENGINEERING 



etriNSt 

COURSCS 



ShQrl 



.. Fnlen^lM DiTBiu* mutref J#i Akrerar*. ^IkbcE 
rlHnicBl .>^tNiit |uiril. Ar4-IHt«luha| IlrafLlre ‘ EJe^nrlrUy ■ 

Mamj ATr, AlrcTBlt U'oJdJiiA. Ona and Twn-Year ■niurie:i |n 



AerifflaiillrHl. hlwHrkiF, M«||aMjra|. SLnietiip*l. AtLliElecLural, 
t^svll hiiBlii^epInF. S.S. Degree i Vr^. Lim- EiilUon nu| Ml<|he 
wrli. E'*rt,||i|ie wEirlr far l«iom And liuarO TI>|iliHni3a Kitneia- 
fill JrhdunlPi kiU'i'^Kc cOukprn«ii. TEin rj «nd rrifftc-d- Mei*- 
VII* Mika lj i?ni|r1r-i1 >j| hiwne v^iiiEy fiiirrjfi. Titkla^ TruL' 
FINLJT CNCfHEEmND CdLLEQE 
IHl Intfiinx ^v|, hensax Cl*y+ «#, 



MENand WOMEN 



TUHH PQIATQ^S INTP CASH 




VOICE 



IDD'.p I mprovBfnefit Guaranteed 
T»uil<], Firr:i[tihtyn ihu vucal uk-p^ijiFi — suv 
i =fk ..v:=Lr.-4^ i- ^ — “bolt Ly fvn-^laiiu-Lifal ly mnind nnii 

^:nnl;irtnnJly i^OI-ti:it ■^VK?. I i-j-rmr- _ . . Q.n.i iltiMl i:Erl^ 

i 'll iidrr In | ir.pip.;. v.;^ r-ili:r::5fc ^^T Vl-Lcr 

nl |r ,J , , Wf.: liir V -:. ' rhil t r- iri^. 

I^hrn 3|S "i ; i liaLva Lssi^ viilriF ^%ya tnv l<rjn- 

fcur^ PTTit Cii rtixyjbfi uxdr=- it ; i|a i»^r . i=l[niHl tr c-ari^t- 

pCHI^ECT VOICE I M ST ITgTe. Stkkff iO 1S5G 
^4 E. Lake Si., C1ilcxgii< 




MEN! iHis MS? Money-Maker! 
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POPULAR MECHANICS 




Instruction Tn#terial 
aod method* iimjalify 
an d epee d u p I aa r n i nia p 



TKla leal p>^otecti 
y&ij ! 



Speed Your Way to Success 
by Home Stud 



So yOLl llropEHHl out of acliool too hoots? 
Wi.^|[, cfuxr ujff A.ek sisiy re|]reHtrttfttiT<i 
plh.mp of EscciitivtiS, EitKiiii^ers or Edu- 
Catom Mid m&at of tiioiii mil tell you: 
" Kom can ffi<ikego<HithTi?tigh spccuilized 
. - IF if&ri \fill tna/c^ the anfi 

M-KMe/' lu fu^lh j?yui] Iknd that 
H mmsbi^r <jf itii]jrHrlLiDt nn-H 3Q n^iiily ^V€\'y 
|c>calitV -n-Ff fnriiLiT kiCpIkliQ Slmlif f=£.ud42-C[d 

Holvca. Thny KNOW' and tiai'o KD 

that hsjiq^ iiudv jw*iyH, 

Til 40 yearfiH liome study hjis become 
an integral pjurt of ''tlie Aioei-iotui vray"' 
... a nationwide fiduciitional system 
fppecially K&Qrcd ti-> (-he nficda 
wa( 5 t 4iariiftra. Twiner there arc 
fur iTiCNPi’; hrtme B-tudy bcKcmi'I-^ than 
j;iH>rha|M raaliEC — aiid y^ra 
rn;iy |>lftOe i^bfldenco in the 
r^ur?U3 rif the: A JibE-TtL-aEL Sell in Jh 
pstabliahe^ n^cr JO av" 

brill* you the arJv2intaK(^ 
udi^an^ed edu>:aS.Lan. 



Cdur3t4 C&frkplitti; ili 
-t Kerriaa|v<t^ and In- 
clude Uasic syUjecti 
■e-^c n 1 1 # I ta proper u n ^ 
der^tj^rr^Eiiff ttf mare 
advanced portion a- 



Tuitiori 

fees mod erase 
?n[d Isikr. ^ 



Apt 



CatalogE and bul- 
letins sent FREE. 

OM M K HC E and 1 nd bit ty ikre e nuK^i 
En:-kniHfti'T^ toda^' “ but lliey are 
Hit. The peualtlea ef failure may be 
li^vjb' - buL ihe rewards of bucc«^ are 
rii^ii. If [Hlr^khl iii doiii* work chal u elue rail 
^if ^-ou teave youraelf opeu locotupeU- 

n W'ith ^EiLc hinery lliat aDOiicr or Jakeir jsta,v do all 

ho '"MCI Ell inking" Juaft lice repetitive e.uiikii — you 

ar«jilcii4^ iui- fijisiJ dibfHppoiiitnieeLl aud bitt-erneAf^. 

To Wkn g^iE., IndaJr. I'CJI-I iiliimI. T1 ^ ENK. Yuel -nni^L tainli 
ON (hejolj and A tv AY Trf>nk It utri!. imyAf imp&iiitMi. i'uu 
niuNl EhLclk ATLEADoE II. An^ tll.Nt caTu'e BlUd}'. 

Join this “Promotion P^rado" 
nf PrasreEs-Miitdad Men and Women 

>f iHp iL[ii3nk](.1iQji[p]y liEpiMHJi.dCKJ TKien aikd worjireiL I'rirnLliTj 
ri>r ftirtlier I'dUi'lLllOH So iintvpradlluM. Hrticisffs. 1iwtMu1ca uJ 
tcf ErwIciKy Jcnd SiuaH: sCudy ikiBlilUlUhliu, jiLinuL — 

i\r TSQ.IMMS — Ikave rlioH-n flraiwt mwl nrarllral for 

tlLtlr piiPpoBCH. They wuiic lo wSii Sui n-HM Yom rfa, iin?f 
Ttir)' ]Mcvr I'AlTII ikL llLi!kuBe3v^. Do Ji’uli heJSifrL'- Lu trdjr.r-p 
sff// Tiity have love^cjRajpci — dfi^’id.cd (ikni u 

Hi-lfpra IhPHI ihf'lr wiLy '4>al iJihI b]k" . . . -d-LrJ i?f E'hi± lo^' |Kfiy. 
Dpnulil[^uJkv aiieEikploycd. ranSf ana file . . . Into well inald 
IKiHl U0Hi Wht rc tlip^' fnjiiy prospiirfly . sccuri ty ikjus rr^pMi. 
j’flrr'drfr On cnimun, i-bpol; (iieHni^*E wort 

mat MOS"F trtf:r4*sBft yrtu . . . mall U J-'ltOMFTL'k fniP 
ShturifULtLinti and roiapSEte dotaSIs ihla oHcr, 

■rNnie In for tile InT^H-niBiLLm you neei i. NO 

OIS-UaATIDX. Adjr-E«M yiiuSMiinnlry. TODAY, lu 

AMERICAN SCHOOL 

[>ept 4 -G645^ Drexel at 5&lh^ Chicago 
-mark, Ciifi ^adf Mait TMi Coupon 

AHCPIEiSAH SCHOOL. Dppt. Gti4S, Dr^ad-I Bt ChiCBRO 

JuWJiPJdrtBr Phiitisei liauU t'KIii; Iinrl iirjstniLSiJ, liuLletln and ckiaHa 
or ihp Sub]ect4 cbertod. 

Air t.nmJItifvnLniA □Retail Mcrch an d I bLA A 

□ <;o»r A^courtOna 

□ Pf actL^aJ 



^ i'Avh-. 

bto-lrljtc-ra.tion 
f Q Architputur^j 
HUd likilldinfl 

□ PS u-mbinC un^l 

Sirnm l■■iITl3k(t 

□ Autnmfkrlvc- 
E n I n4.'t: Fi n il^ 

I'^raEtLnft 
Av I at Lr>n t n et rt» i. Ptis ft 
O IIli^Iu^:^^ Mana Avmrrt E 
O AccHku nt Ln kS u aid C : . I' . A. 

□ Na:]l■^^11Ul'lhtllp 

^ .Y-nrrae 

1 '-fri; 



Hoohheepi n ft 

□ fcco irem Lea of 
Direct Sellln.* 

□ ,Prl%#EP .Secretary 

□ i^Jexet EnftineerLnJt 

□ SurveySfia 4c Topo- 

^fapKlcBl IJraftLnA 

G^hect MtXfLi 

P^ttu-rn Drafts oa 

□ Electrical 
K-nriJnef-rinti. 



□ DrafrlnA Brkd UcB-PAn 

□ Ri*dlO fLik-d 'I'cJc-vLiLork 

DHiKti Schoor 

□ Home tforvomiei 
CHkurxex 

□ nusineit J.aw 

□ Mbei'al Arts 

□ Ek^1e4.-hauLCAl 
En^loeorlnft 

d!£h-ap ManaseUkCRT 

□ Took Maklnft 

□ ISettcr rnreikkBnNhkp 

□ Enftine ood Bolltr 
W<;.rk 






Thousands Have Made Good through HOME STUDY 



SEPTEMBER. 1 !MI 
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Training in pla&fict wifi carry ynu mto 
many modem indystrios-Tnta fialds in 
whith fa^Eineti^ng appprtunittes are 
constantly developing. Now is tho time 
to learn pfu&tics— to gain knowledge 
that ii in domond— to build o foynda- 
tion for a pror^tHble, permanent career. 

Makers of caulomobiles^ 
airplane^/ furni^urcj radio 
and hundreds nf other 
products are swiftly lurn^ 
ing to plostic^F Troined 
men hove their choice of a 
wide ronge of industry. 

With plostics training you con go 
farther in your chosen fteld. become a 
plastics specialist- through P laities IT! 
training. Courses are comprehenilven 
practIcaL You con train in the industry- 
lypo shops and laboratories at Plostics 
ITI^ or Stan now Jn your own home. 




ff ]raij ar» ->'n f^/QiJi^n-g fi^r 

maji]^ caraflrj ai^aifraLf-Q^ Jn pfajFicf, h^rift 
ltorT^p^efp ipFprrncrJ'jonr 



PLASTICS INDUSTRIES 
TECHNICAL INSTITUTE 



190 South Alvarado Street 
Lb» Angeles, Colifornm 



INDUSTRY NEEDS 

trained men in , . 

FrepAte At Bliss far a be £ ter in vital 

ip-dustr-Liis fkiiij niLirj-rtjil defense. L-^arn. fundA- 
mujitals of thcDEi^ and Apph them in 
trsilnj!^, dfaftJnK, machlni' wirinir. cc^ntroii 
Course compleci.' in orre ff /wo/ jfvfir. 

Ji X per II- need insirutiors. and 

laboratortcs. HEitMy ‘■uecessful placement rec- 
ord. miss f:raduuiijs are in dcn^And. C'umfortable 
lifiiiK qu^Lftiiir^. Spii^Eoys ejnipus. year be- 
pinv SvOL Z4. Afik for Frt^i CJ^r/ 

I Ta-komn Aic,. Wa^iiifif;Eeii). IX C.- 




ELECTRICAL CCHOOl 



TOOL and DE MAKERS 



MACHINISTS . 



MACHINE OPERATORS 



Alttnl ACTiuus bnllltMM-rk hi uUr La lack nf 

itiii-hlsLiala . . . Tuul nhJ Dis Mak^rfl- hy n.ntu*il wafSt. 

Lni4!-F:l i'r|!pl|iEi-:ii|a*. Kh-^. find HisreDLlIK 

f-ijir rrii'i'' tArin.. S"ii crh|LiEflti(m> 

MECHANICAL INDUSTRIES TECHNICAL INSTITUTE 

h519 So. Western Avenut^ Chicaijo, Tllln^isa 



SPANISH 

LEAKN TO SPEAK 
OorrccllY anJ LTuicklvL riiL»rLLi|i;[ui|:iEi KPCORD 
wiEli TE-XT fiialy 7^^c, AaI; 

S«nJ fiTt FREE CIRCULAR — P 
CR APHOMAT. 146 We« 23rd Sr,. N™ York 



79 <* 



sjEiIy 




BfCOME AN EXPERT 

MEAT CUTTER 




GpHbcf 4f4»nunk>ir TlMiatuiF- -or -firHu mnp Titedlrii #f:pert 
AltML C7Hllt-ff Train lb H xi Tamoa E^htinnaL 

quli-k. -rniV Irani Jilnl Cutbifif by ACTUA I 
Trt^Ii W,th naLk^al i:b.Llllic iwuwi anu r 



. ritAn- 

rrtajl 



PEb t^bvk'uih «il^Sch?4- Of aJvaiiRid ndurxLkm nr^Biptnrir. 
Pin P.'^ Y jr^Rin-. ITht^b 'CnhJ FLunntPviJ. I^plbjnitffll 
* +WTTj«-f FTtl^Fi. Train llnA. I'ay liLar. ISxir tcrmi. 
TODAV iuf I'Kblj catxJiic ijvd ptaui liii ^Ip :roiU alvta^. 

HallBMl Srh* 0 l dT Maal Outline, ln<., D«^, U-? 2 . TaStriO. min. 



HOME 



ENGINEERING 

B Eiecrte at Hem* 

From A Ottartered EOlieatlDnal Inttltution 
Empflprert D*maif4 Mwi Rsy P&iitlqfis 

tttimmwwm tmMTvn-if l-:;a«5IM£pfllNt: - Fi^lrkaL i:i*-U. M^hnniHl, liF-HmL Arrftl- 

uytiir-J. Au^jimfl.rl,'^. r^kwet, Arrnrin UEktiL :»bufbi|F^|, Mi«|inr. 3Mht^ 

fcn^l. Mirhray. l^EralF-i^ni, T,\Mn^ HefrlC^h^K-n. Al» C'nn.IhiW-inE. 

An|a: I'hiJciw^fihy i ■K4>V-itk^: 3!l?4hli: Alf^lvJ 

^irafl|4«j: J'liTurlra: I'hetn Urlrr; JVI- l9f|PA«-: T^>l>«7; 

AnHcmsurri kijiinHw Timkhde; A^buiitte.t : tibiikiiAi. F«iiinl«J LPlt^ (.'Ihj-umwI . 

IW9«»»ll»lf-"Wi"val± F^uniliiiiipn, Agi^iP-'Y'F. BP"*"***™ 

NEW WAV TO CHOOSE A CAREER 

n^J]3> V . AiLUrif A Kill M ebdiMlhi a raJ«rf ll BA \aoMvt a lilMt> 
^ Inin UflM -HcnljM- -raB hC>u arralalblF *ClffHlh& tOT |'D>L Is. ad-- 
vafif^. JU ll ■ - - - - ' -■ " ■- " - ■- - ' 

FREES 



LET SCIENCE 
PlC3( h JOB 
FOR rojk 



h-lbcii vT a art M iH^^bnuu K^iU’n auked ftrf. 

EbO Vu^ Jiahit v± m IBbaf |nM4*«d fW FHEIf 3>MhLlH 
AxplaaiJiif thbi dpit pravR& -a-ajr -Lv grCal-Eit Hrcrmi. 



VQCKtigBAl UultfiuTCB AiPOt.. Dipt. l!^‘p 1V5 W. Btk &t-. tpa Anp^t^S.Cak 



PLASTICS INDUSTfilES TECHI 1 ICAL INSTITUTE 

Plaaia aand irltH-rTallpfl en III ^r-alnln^ | qm inlM'fghf-^ Iq 

*!. fngl«^r.ng B#|.:d^i ij^g r- □ C-fc-nhinbilbn 

hMt-b Uurdr and lejide"' l^>ninyi. □ Hb-^q iNd>f -c«<aa 



Yabri Hi^ StUoMT . Cqllaga? 

Narria. 





RAFTIN 



Mane DRAPn^srviEFi needeo i n Eill -mail- 
iltirturknR ini| iMillitLr^R- IJufi-^tnO (q |~I} a 
w'euk ai\‘l in\ T.L-nUi uL iMlIJId In IPiiTi:i 

ILmi;. JSrtfcffiv Kph?.iLj|T 73< VU" .'^rd;:^. WtILe- 
VOW fill; V\iVK lliillfitn. Nd iibElaALimk. 

American Sefteef 
Peal, ioDfi 4 ^, Ofnx^i & satu, ChicAEa 
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POPULAR MECHANICS 






Ai'C yop uiiaj-t- 
tEf4 about %h<r fu- 
ture? UncortaEn aboul w&ekEaK' cmndFrictTia ? CnnCerried al>cnjL 
tin? B«nril^ «f family — fhc way ahi-ad at;em 
vtlliid In doubt, k- 4 .ii\ inK- yuu fe-iirful of the ytura cimsi^? 

f?a.3nt 1^0 pl&winif road lu- forlutie — ^tU i/ -you Afli^e fl« 

I'-M-l'Cflt l-OH- r . m if <1 n cffT^TPj'ffr acrid' ih^rd , 1 ^ 1 '/ (Atf jL^kNcEf 

ucctptjr it — we can tdl ynu at muy provide tbe sicc.urjiy and 
lirpoFlLi yuU. ai'c fiookippr-- 

Make This Record NOW i[,r„ 

CUl'4.' Et for fu.Lu.rc, nt- on-i;^. lEiLve it djitcd. nd^w iind 
neeoedfid in oar oiTlecL "We will tend you thia FftEE Invention 
R^.'^urd I’\hrjn for thn: ihurk^otc. Fill ciiil tlie Invention Record 
Form fully dc^crlbinj^ the tin tunc rtf your invent limn Mjeku 6- 
flkGCch of ftfl main f[?atureB. Mail it to ue ond we will rceard 
thL- i\jlU- Et wfifl Ln our The earlier tbe date 

ihc better >'rtUr rhjiia^e of ucNtnbaLiiaj? dv‘aL in Vc^iibipr^ 4Vbi-n htay 

l»y clnim to your ideo i^U'r. PoJt’l a m-noic in 

Ecifrr-Nfir lAi'a jsirjj. Four whoie fufurtt oidv JirjMjtid' 

upon ct, AJait fJia ruacpoai for" cn^-F Ini'r.-ntifm lir.r.or^ itto.nk 

rut el jVtui FUJSE Il<nfk Eorfoy/ 



W'auts Invontions 

ara; jh bjiC elf mam I j iniifty. 'fhe 



Moflorn Business 

PraeLiea] anel na%'et invoiLllHaiii- 

cipporfennity for tpiick mojicy ia enticiO^. Hales *c.iureca arc 
many if your Envention ha^ merJL JJuL, be mim — befcirc you 
Iftlaee yuUr deviec [n JitrnuK-c- baskris — that it is fuliy pnpLeeted- 
A llnitrd Staira Pottmt pp'os you thk protection . 

r/l« jiFnt Atep EOK'rlrxI i n *'*.?«( ii'r dlcrcr-Hir — nlf4e'div^j is — anff lalu-nirvifr 
Adiff fhPi'Tir lf\ti apjfl^^a.ti€?n far a IJ. S. “Thurc ix -UP alf\rf 

ariFir to pro^r.rt jfpNr ipLi'rii^J>3i i^t »Ci?ordnnec M'tEJ* th« fd-Urd vf 
thfa puwiiirp, 

II ow W'e Serve Von as Re|$lslered 

f'ilLt.llt. /WIlUrilVJH ommtnd* — uiilej» ibu InvcDlcr Jh 

fii|¥ijJhi-t' wUll iJiich tTiii-?OT» Uuil lie ecnfli'J-jr tlic flrervlL'eji uf a ItcR-i birred 

l^ilenl ALtonwiy in liui prrpiiiriitlriii 4bf hk Piilenl ApplaCalLuIl. Wif- ul-i' 
]e.ej;LsLcred I'alcnl ALLunie^'.^ lully HiumlijlFd Lu r^orejUrAt yuu at tliL' |"iiiLenc. 
UJIlrE-. We hmvr hi^d ]rj-ih4^ iierlvnE'D En utiHlrkuR; huudTOilH eE Ij’peai af 
iriTNurlienu. This iti-L'rrF an- Ihr i^haliLv ia jutiRe yeur LaveuiLan auid Ur 
It Iinil eonvln^ln^l^ In lanRumpe. IL |£hvrzt 

Llif ]ai.'T<!eJiel-ial:i iu Cei^lter ^fRarn^ru.-u «I]mjc 1 Ihujc; liclukl# ijf ynui- Inveiillon 
whirh. in inir JiiiljCcmTH.. v, \\\ he (ipnin 

mnAL f#yorn.bl 3 ^ by tbe l^fitmlOElir^j E]^«intu^r. p— — '- 7 : 1 ^ 

Miilk tlbft uwldy fitr Dew KKHi:: 

Beak " liow To J^rnlecL Vciu.r InvcnLlan''' im^L 

•'nlr TFEKR TnvrnlLain Recunl l*’ijrm in-nyb^ 

Ihk^ Alep will n*.ve Uic wpy In* funtnf aeruriir 
fur jfuu And yniLr fArfiilyr aVct Tijila.j'1 



^ If yuu tiiall 
^ ihis raiifi«n 
r e P h I U W IPF 

X«n i*-ill nlfM* reeriire (hr iihi^]i3Tln|;|- p.t-nirt:t« 
af B nuniL-r-n rrf liunililii inv-ii nt4*r-i- pnnl 
kheir iueeeflies, Litlnl '-'nriiifil lilraH That 
W-rrfl itighl 



Inuentinn RECoril 

Hnoui Haul SutEBssful 
Inuentars Protect and 
Sell Their Inuentians 



Tn.-TTBtlenn- ;*r«t t'ni?-»’Pkn ™rt Che tt brln-p^ 

Pup Tlc^T Ekii^ In che 1 j.lc^i vrklvnbi’ on 

yeu new liifiirniBtkr>n Blpnii^ Lhe iiuhlrm Yvay 

MSHsiihi? ycbup hla^'l-iEJnia Tnr r*i|iTi^PC. IlfHW Ifp pr™- 

trrt Ur-hiiw- Lip lelt IS. H'i n kin^k pvciy liiveri- 
lnr ».Twiuli1 hsiii'v, Mnll the munen t^Hlny fi-bp fiur 
l->ni^k To rmif-i'C Y-uUr InrvnLEmp" aiH| ]i4t-n 

Lkieua JmpapLunl fbL'-ii;— 

How Lb hlM}^ if thf-re Ik .■ pri^r V, f. palrnt an 
yaii r i ri Hwn tipn., 

HcriM- k4 Uv^ qtnpF PF 1 Qf-ltlflg -pBtBPit -aetlpn. 

H4w ws |*rep4re yaup jip^li^pisiup ■fi*'- fimentillart 
|4 kYkw- client OM5ce. 

H.ITMI vau OAtP>Tt ;i*1 4m[rf BvOIAnnft on pamp- 

khpng lr> u» new. 

Hew SB otptalu tu*ids Sa patcet Bii-d prorngSe- vBur 

i r1 vOrl'tiiMI ■ 



B blf^ep BP tUchvr lor >4BP in- 



Nvw Lb r>id 
VEPiilionL 

Mow to urotsat ycunetP le milciing ve-y-> 

Bit/ BljrMirn*n.fcA.. 

TIiorb Diid. nuci/ -riiliop Iilv^iiv^ 

l«L'Ui yurU.I|l JhKIL EH'lirikriR Jh 

mer iirw K F1-F:I-; IfcianN " I lei*' _ 

Tb rnitcTt Veur lrvitii->- JR w 
llon.“ Mull enur>ee iw Wflk 

wri I ■■- IhH IeiiIii/ — iht 
fl|-HS -CrfllLini <4 SJiPifn 
BPW.- IpOHhVa I* llL._ 
lieft, Lic-surv' VDOi 






Mc[^fORROW A llElt^lA]^ 

n^i-lvrfd Pitent Auumev^ 

13S-P BurrCHlcr Bldir. 

Wushizii^tQii, D. C- 



























B.V 









1 ^’ 
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More GOOD JOBS 
in DRAFTIKG 




Calls for Draftsmeit Are 
Increasing! ... Read the 
want-ads for proof of this 
urgent demand. 

I n D- guHlt, — clrery 
itb.— pngludiHD [Er*lt[nD 
suf plica, «te.,— 
YOU AT NO EXTRA 
a ChjClgD Tgoh Student 

MAIL CQUPDN 
fi£LDW 



Tho X:itJon£j Doft>nse projiTfim and in] proved business 
hiiv* the donmnd for Ma<^lsin& Dra-ft^nieii, 

ArehitertlO'Jvl DraftRnipn, ILlfrrtrEful Draftnniriib, Sjmn- 
tuTui DruflaTEiou and Aircraft. Umftsmenr I'he- 
m3Jl iihvayg- coniPS. first on any nmv: project in Uluiiic- 
Jiiotyjrioe and iutiuslry^peai^e or wartime. 



The Draftsman— '^The Key Man" 
in Industry 

Ko new mafhirieH tnJi bo built ^ no airpUcie^ eonstnictod, 
no bridges or crerlcN'l, no fllniJi? or f^ubnmrinfm 

lurUJiciapd iinHI the drELflstiunj Iuls roinpLi^LLHl bis wurk. 
Real immediate opportune ies exist in DmftinK — the 
profesaiinn upon ivhi['}i uLI roEistniclion in vitJilly tlihjwrt- 
dent, J>mfE]ng is iriiw^Mtig, well i>ai<E work- 

emplopnent, Im'efllijrrite 1 oc 1 li,v_ vr'hzi\ DhiFtim; 
O^prs ynut HeLjj your eoimtry in Xati-OPiil DefeilSr^r^ 
and beSp yotirseif to a well paid job in Drafting. 

Learn in Spare Time, — at Home! 

(OJ* a/ the C&tieg.e hr Chff*goy 




Wiili our ea^y ptep-by-Riep Cijnd the tools wv 

fi.iriiiirh)H yoi.1 e«n leiirn Lo your spiire tlmt?- nt home. Tn 
prove to you bow onsy it. h TO k-Lirn DrafTilljE by ttle 
(■liiedEo Tecli Meltiott we'il ji^fcnd you n Trijd LessnEi 
FREE- No eh urge for t his lesson oitlipr non' or SuttT. 

:i post- i:iri3 n>r tbfr 

n"oiipo]L nov\- for 



IP 



TRIAL LESSON 

Send Coupon 



CHICAGO TECHNICAL COLLEGE 



.VrFTLher ^alSoiMiI Slmlp Cd>u7T-i:i7 

M-2CT2 Tech. BlifA.^2W» S. MichiEin Art.p ChleacDp IM. 
FJrjMfc ncurl FREE Triaf LveS^n in D RA V Tl N=C 

HiiENwiiif; Itckvi' E4J Epaini at hoitLis by C. D. ptan. No-obli- 

guttUJJ Lkf 

NsilTIEf . . ^ , 

Address . 

Cil^y . . . - 

Oecnpiitioii .Ate 



ifo\t tf t'ti Pot^\t{fir Mifhtiniea! 



make BIGMONEYo^HOME! 

PiSSfim ■ NEW INVENTION 

iBd £li^pi^»)'Briuh 



aj 1 1 ii , piji c r I 

UEhUTSiL'M mi IvrI ' 
hFirpun^tfi |wwii|^£ 
i^ukd r-.-il^y n|Li|P- 
||W« jflUE 




New, patented mvEEitfon ntafeeg posalbte 
tifj camJnpa AT PiOME Replate auln- 
i;iL 3 rLs — worii arU^trsin ItobiM, rtewcH, Ijdwra- 
rcstaiiracitd.etCL.teitli ciuiablflpapnTtlkEia. eicw 
e».lE Ol HUiiLLl — wiUi stroke at bruali. v:sir.y. 
firapleH qjukk. CenLi5sieCi>3r1, Silver^ KitkjeU 
L-urlniLnin, etc. Eviaything fqrriaJktJ, Oullit 
MuLySfi-.p. T^ndy fer DK. IS'n ahnp i^-nulird. 
Clear from $2 lo Si nn ILU-timc tiiiin-r 

SidjlII javcstblcntaLarEin y-qin Ln bltBljlTH. 
SLriuIy rrptat, M^icltlnt COrttm v tnr ELirlf [□ 
^K^t, &JJI 4 I TODAY fni- Fiftfe SAMPLE 
and inujtfatrft POOKLCT Ihow j™ii can hnve 
51 h^r: jticooLefi-Drn a bnv'nt'Em fif ¥ 01 . 1 ^ OWM 
bmlt up<m sntJsaf^d. euiiE.Cmu:Tts.. Act nt □□cel 

' WARNER ELECTRBC COMPANT 

N.MlEhtgqn AY*,.Ch[eage^ IILpDtpl. lAl 



& 



lUELDinG 




ft ELECTRIC SBd 

J OXV'ACETYLEHE WELDING 

A. ivuril|:l-i rc-, ri>rj"-|4q^L cf jai^lni.-' 

cenn Ertivfnn-w n.rr, bait auU An^Ji 

nc^ldhfi^; bt>u hVL-ldSiisr uid 
hui.it thrrmlL ^-l>]i|- 

hil'': Qcid ifyLrldoa^iiRrj IniiTUi - 

tlwu p;<i'*-'i3 ILrftt CliC- lftlAU'l^i:ilN i-n.--.! 
fn-r m^hLlntr Lh^* c-E Tu'i;':: 

|i.jiniH.i^ilF l»i*’rii Ihf' T*r-^eAriAcy wiftilji- 
ini^nL a.|>r| lixiIq. n IHl flilAUy IhiC- 
tl^'-illiHn- nkli^M for dolisp Otv lA^urL. 
]lj;rC-H. jl(^ llliLHlir:^||4n9 
AL tniifljriK ^‘riokriifirnft 
SniO ON MONEY BACK CUARANTev 
OwIe’c now— 
rrVtDid If CiUlL <inrLLri 
I’rrkT. 

Aik tnr firn- cf Billed bUDkl, 

PBAKW A COMPANY 
eo9 IV- vbb Bur^Fi St., tshiuqA, ti|. 



Only $1.50 



SENSATIOKAL OIL BURNER INVENTION 

zif-iE kitm- Hu ii.'wti Jw'ii ^.vhr-;i iikiEl ntf'detJ. K»1 

i.-^i;-r . riD nrmif;?, I4^> Kiot. nil jiHtiei. ]3^mn air anil n ir-TkcrLiJ 

mblltulLS Tif'.-. H«>ll« Til?'! tO lUUm-T-?., tVKE^Ikriincn. 

(''■iirik.LitM ALuiirJii, faCEL'^lH^ mill liHJVirlj L'< Ik hi-^ nCEifi^. Hj}? tTWKiE>)- -^nu Jee-r 
ri>'r >k-i'nl|? rf I Kiri Imi i i>t^. MtiiIh' ijiibrN- 

Libbrly BurnAr C-a . , Brot. B-lfl--ni. N. W Ich i-qjin Av^.. IcagHh. Ml. 



liwonr 


IWUEIf' 


IeBR.^ bB3Ajjat \lBWSCf 


liBtwr 


EniLtinr 


IbOUL 


^jcnoa. 


hxns. hn£WL hiowa 


Pmota 


Jvem. 




F’iiicirf 


Etonrr tunsin ^otitr 


fiirmr 


iKmin 



Know Electricity as Exfierts 

Know It— and Get an Expert^s Payt 



■\yiliil ^Iti^LIT 3 ,'CLir- Junm:? tVliQ Im lyvfo Ej;aikiyV J^UTt'lr lior Elae bian 
tiTi^ 1 .^ i‘iim 4 !itrt!d <u sutrid slUII Knaw y^kur J^blk choTi.iTWEhly'-’ijrH?' 
piirc j iiftdiK’ir Cut JckIjM 4 ilw.:nd. Tc do JusL ihls LhcntiiiUEls of jiien 

i 2 >r 4 :i| 

The Croft Library of 
Practical Electricity 

■^ic *■ nilt l.i!:r.\jT i& ,:i r.“i;rikw- i 4 *r 1 : 5 fi] v 4 J>.:ci.-|jgc-. ]-. Ik fr-niYd^ "r, in'SvEh'^ — 

JU ^iPt,TM ..I nhir^-MM. ^ ?-F::"-ll.“i:iT"un ».c=i; r;' i( i-: ^.i-,..-Aly ij.i|i.< l| ‘ - i-- 

■ .. r |a rT.-sr-FT ejlh llj* ip.lli '1 ul 1 jril-hrj!'«J f.ii;l» -^-jII •r.ir'- rtr’.|i#.r »u Chiil ll".c 

l-r- i.i.iT r^E. wi *3 sii.dM~|, 1 it. i< F-..D-J. sii- ?--i'riiiicti, e -.■; |t |i i|,» ».ikl'' 

iii *^"lih|r PmM fli^irlriL ^qrKP.'H ii' 5 -j Eiri(.r,irs. 'Tlroik i*|N y.i.| ihi- liii;,/. 

31 .IL rirF-j I. - 4 : EAtr |.Ik|ij 7 li..ji..jh' . ^urj-.i-lnr..^ hr|i,^turiM. ■".i;;.rii|lj K»^r=. LI ■hKfc": nirz^^ 
ik-. i|i;->, i- 7 jr. ! !''jjr'js. iIojtIj jr^iitinn — i^mirlr J ■ ovrr^ [1 ■■ . 

'i'll-' |.'" llEllL nJiil Hlrin., !fil JFir.Ur..^J I". "i|'l xiid in^^wLstal 

p]iilr«-.;;r:iiU — j 1 l uiiihuO;a irs. rxT»ry T E IpiIUvL r I E^^rlhuiJF uE UdiL- 

|. J ‘ si-k^ nuJ Likim ^«C». Jo OB u :’!k kiiLiiiiablnr il, in 

cijia-jilLIkuli. 

No monoy down — easy payments 

2 ''lll III hrid tsjiH iJlii xL-l.iplinj nn -3 n will »f>vl vi..| lIi>> tliChr «rL r^i^li t>’I- 

U' Ttll J«Vh' -P^ mnLL-Hirs. ckj ■siiir.ai.'xl. .51 1 rl#;. ■- ■. . , , H^LiiiiA lI Licu.- 

IkHk 1 1 '‘"uij iJ^'--DJm El; I Im Jiimti, Si im i.:.^ tf:, .| • - Ll»-su 1 .> 

vl u ? 7 jv.t.Liii Hb.J (ILb BE.up^ ^4 1 LV *nM ifii bliC>k.k Tur Ju ^-dl 

j "ixJj Iff f }vjf F/~oiv~ t~o 

I McGfUW-HILL HOOK CO., 31 D W. 42 ne SU Tt»j^ j 

I ll«a 4 nm iu^ Ian. OO ripl-r^-dl lb* f-i^L Lll/Hry uf EWtJi-al: I 

I ElprBK-lEy, . tAl Ff u|;L-i|hT^tl*T I will iKhl yuU JH.r>l it, fcij d^yi jihJ I 

■ iiMtn 1 ^ Drlr#.«H SIX.HI U ,.,l. 1 . |r tr'-k Ti-nalT'l. 3 -^ll iTb-irn tliP hwiliB , 

I |w«g^imL iTn Iraun promp^t fhlpnwvnrt -ii^|.t 4 > iPhilOftV in 4 fill In all nnH.;i I 

I Xami . I 

^ liwTi" I 

j I'.iiiLli.n .,.,.r-.....i... I 

I ^!:.n.c C uin].a^ ...» 3 ' 7 d^"i L | 
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POPULAR MECHANICS 





YOUR IN THE 

RIGHT PLACE... BUT 
WHERtS YOUR |^? 

V JkVI 



Fatriotis:vi nf tlip hpart is vimlly 
impurtuiit u>iiny , , . for only 
who love tltis country can he Iriii^tetl 
in ileh^nse. 

Bui k ciiuii^^h! 

For your lieort Tiiay lip in ilie rijijlii 
plare — hut uiiIprs there in smmrl. 
up-lo-diite kmnvivdf^o and frcimiVi^ 
in your head, you Laii'l helij in tlio 
impoitmit y^ks which fnee America 
loduy^ when one framec/ mnn is 



worth a hmidred jarkH-nf'EiIhlrmlce! 
I II faetf ymi may tTven he a Jiindrancc! 

Cel the trainiii^ you need lo pUiy 
your part in the ilefenRe proy;raiii^ 
aiml to achieve sitrci^ss in your line of 
work. Get it r/!iic/u/y, at low co^i, hy 
Rtmlyiiig an T, C, S. Course in ymir 
apum Limc^ in your nwn hninc. IVtaH 
this coij|mn for complete inforiiia- 
lioii. withmzt olfli^ation — and mail 
it right noiv! 



INTERNATIORAL CORRESPUNDERGE SCHOOLS 



CCkCVRATE SO VEAftS OF SERVICE TO AMSITIOUS AMERICANS 



1891*1941 




BOX BilW. SCRANTON, PENNA. 

Wkbodt Ci:>st or oblig-atioji, please scud mr a copy oi ynur 
and WLy/^ and JuH parlicy3ars abotit iJie /jr/rjr^ 

TECHNICAL AND IMDUaTflIAL Cf>URBe« 

d li^MLiiMQunc ubil BiiihiiTV« 



hftoLltt, “Whn VHni 

K 1 have rinrliKil X; 



P Al-r a-TKlS* 



□ A-VTfnSlIClLTII- 

0 ALp [ rauilLlkiniinu 

□ Airpluio l>rATtinc 

□ Ai^HORitiir-hL 

□ AldfaitMLliPa- 
Q AuEn }Oici|i^ 
n Aut^ r«ikiiLirkiD 

□ AvlsCiim □ AvJ»LhjD AIrtI 
n IWHlDE-muikiiire 
LI JIHilriM liiisJopitfliiif 

□ ClsHniAtry 

D C-i-viL 

O OmL ^liDh^ 

□ C'^uirrAtM IldBinFFt-iiiE 



□ rvpli trill Tiliimiriiniitrhiii 

Lj E>iMiaL iJrorinibR 
Q I'iloflriml [PmftiruE 

Q VllKrlrmnkL HiiEiii wrhn^ 



B KlMTtrin l.iEliEinq' 
I'dllhIti' Horlfc n I 

rbuLin Q IT-npl TmnLmmL iTf ! 



n MArlllC- Ecifpbn 

□ MmcIibsi^L l^riil-UiK 

□ Mec-]iociLc«L KuipinKi-Liitf 

n FfvrnjiiiNq 

□ S'n.L'Jic^tjiilL 

n i*‘»tiprnTnii^i"» 

U i'liAmirwi- □ nUii!ihlTT4 

C ]“^iuLtfT F.J 



□ IVtucdriJ T^I«J>114Hly 

□ U>iie-k.A KjiaLiimppIia^ 

Lj lEuLb^ CrL-DDnl 

n HiA'iici E>p#Tn-i^^iE 

□ TEyril SAiTL'irlnE 

n It. li. l-\irv|nn-ri 



□ ArlvertipTn* 



□ ACUlMJJLlhLf 
n ItfKiU.kitfipL'nE 

□ Uaimwi CorT«Apuniennq 

S llllidlAnM A3 aiis^pilnnLI 
CKrioomiie '"! I^ivil 

n AiIvaJi 



lle:Al.lElC 
S^EpLrJi 

□ IIieIiwil/ KnipciEi^iiiE 

n E3i’iiJirt rinbiilflif 

□ LMJQE^Eiv-n E:n«bLH>hE 

□ ^Iqnl'isniil 

Q .MunAdlHIlfOBlE uP I lll^nEhlli* 

□ ASrjr- 111 FuLd ii3iH I'pi,|jiPT 

aueiNEse cduri^e^ 

0 OaLI««e- E^«[^hrM4iry CTT'Drcfikinjilliip 

Q e^haiirrinrnlllj Q^ iikiiI KiiE^Bih 

□ ClhiE AtMxiuBsinE 

□ C', E''. Ar'riiii|.it|,ki|K 

n fleit T"*r 

HOME 

id OrnDdnH.LJbA Q HuniP* Ui 



O a. IE.. -HiEIOlERIAri □ IEMlTl«prBSiiStt 
n Hujilury bdOe'JDhorliiA: 

a HhE=* Mu'LttI W.itL 

□ HbLp ])»(iliiE □ Hliih3> I'fR^lkf- 

<□ HLpcIrbF rnKbirt 

O HtP^Eii l~3lLbiE 

HtTijrtijFjil ] 3 |-.|lii 3 i|[ 

HErlMrlynL KliEinnArLuE 
Hsirvcijr iiii ariI MniimnE 
''J'dleisrA.i^li lJEii;lnrrfiim 
TriFiihriiJir Wi>rlf 
']'l>-iLLIv □ 'I'nkillilElEJlie 



Wpldirif. riMlrip brd t-ps" 

W^HalrJi ^[■iiLipHrllLl'iik^ 



□ Flnntiph 



Q j-'iHicLii p|.iii| tVjjjikrry 



n i ZiKiil KiiE^b 

□ llilli f^.hr^\ 

□ riluNlnJifci^ 

□ hfERhEinR' Mi-11 hE Woffc 

ECCPNOJHIC,^ •CqUaSES 

lElldfjElE 



n rrTvT4Vi«niiL-il UnfMAmnliinui EmL l^timiing 



rz PIviLkL f 'l-fiHk 

□ i^halllikllAllip 

QKi^Tl-Arln-1 □ Hpkliilii 

[J owrtijfl aiKl Klij-ii L^LEiiiTHt 
Q Tnfllf- TiCanHCPniHriiL 

□ Ti« lajijim awl CafrLifiB 

MaJu^F^itObE. t'lSkr^Lnii 






A fli. I 

.VfuJ'fl .. r,-r...- J‘lflirPlrpTV. 



r I PP .r,,--.v..-.,.,-. -.,r.- 

C'lLrvviEdiFb iilRr«rF3il't riiMjlH'^ P4 iKii-r^pITpiiMlid CiM'-l' l^PAhfT^Jlr'it H , J.lnirFr'd, JJ'oilJrVuJ^ P '4JNU4J>1 

Zrri'ElAJb F^JiidiTiliJi A^[f PDiupon Pn I. f7. 7t LDfiiTun, IF. e. 2, fj^jj-Jirnd 
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Bowl-Shaped Double Boiler Facilitates Beating 

r To facilitate the mixing and blending of 

^ 1 smooth icing, a new double boiler has a 

1 bowl -shaped upper half. Without any cor- 
ners, as in the conventional double boiler, 
i the beater or spoon can reach ei^ery poi'- 
tion of the bowl easily. 



Baby Rts Snugly in Bath Mat 
Made of Soft Rubber 

Molded to fit the form of the baby’s body, 
a soft lubber bath mat oflers safety and 
comfort and leai'es mother's hands free for 
bathing the infant. Tlie iTmt pei’inits moth- 
ers to bathe babies bn the dressing table, 
kiichen drain board in the batlitub. 



Wastebasket Within a Basket ' f 
Segregates Kitchen Refuse 

Handy for the kitchen i£ a “wastebaske^ 
within a wastebasket/^ which makes R easjt 
to segregate broken dishes, orange peel-| 
ings and similar refuse that must be kept: 

apart from waste 
V paper. In one end 

of the basket is a 
pai'litlon with a 
container that is. 
lifted out with a 
^ hook handle. The 

rim of the 
tamer Is made of 
rubber, so that it 
can be emptied by 
banging \vithout 
being den ted r 



\^MERE‘TO-eUV-IT INDEX OF POPULAR INVENTIONS 

B.'hvyl-shcipi?4 boilar 

A:ijinJ cinrn Of vd.' MTip Cq. Mwfilcovflc. W' 

P«rfTSf'QFifl>d boxk^l 

j Co., 1141 Fl.irikL:?i Aii--;, COllimll-UJ Ohla 

Sell rubber bcilK mot fer bvb; 

> I E'.^ rnf c-rf Pr-odi^tLs, Ielc. 



iuyahDgiL FnIb:, O. 



POPULAR M 

relief Ui 



-IISTEN YOUNG MEN- 

[N’DUSTRY NEEDS YOUNG MEN BETWEEN 17 AND 35 WO HAVE SPECIAL- 
Ii!ED TRAINING. They are needed now. They will be needed more than ever In 
the months ahead. Many (cl lows are goin^ to grab the £rst job they can get, whether 
it oEcre them a future won’t make much difference. They don't realize a "mere iob" torlay 
may be no Job a year from now. THE THINKING FELLOW IS GOING TO PRE- 
PARE, NOT ONLY FOR A GOOD JOB NOW, BUI' ONE THAT WILL BRING 
HIM A FUTURE. IF YOU ARE ONE OF THESE FELLOWS I OFFER YOU AN— 

Amazingly Easy Way 
to get into ELECTRICITY 

^^HO/nce l/om> TnaUtmq 

ElectHcity is a fast growing field. Tens of thousands of fellows are making S-^S.00-$4lf-tK>- 
S50.04> a week and more every week. But to qualify for one of these jobs 3-aU must be 
trained to liold it* Here at Coyne we wdl train yon by the famous Coyne ^*Leam-by- 
Doing** method — 90 days shop training. You cpn get my training first— THEN PAY 
POR IT IM EASY MONTHLY PAYMENTS AFTER YOU GRADUATE UNDER 
MY -PAY AFTER GRADUATION ' PL-AN, 

Learn Without toohs » 



IjMck of eafp«rl$ii4.*« — a£«, or arl^^LtureJ 
GduL-j^oci UD ceif. 1 don't cli^ 
if you doa'% know an armaiufc 
f iflin iii dir broke — I dyiii't cicpect 
volL it tui^kes Dei liLfTereDccI 
Don't Slop you. 

Ihlofit of tiic itiL'ii at Cuytie have 
no poure njortcv than ^«uLi hav^e. 

That"* 1 kaYe worked oqt 

juky 

Earn While 
Learning 

3 f yma iWJi'Lltiit wrrf-k lo 

1 jclp pay ^uf UyEiih CKpi^tLHa 
ri| help >'[^u eet it. Tlh 0 ti, in 12 
■brief tfl tlLC ETC-at roar- 

it\g ftlsODS Of Ccft'fit. 1 train ymi 
7 ^ev«rdreaj]ki*d 3^011 could 
tie tr 4 iEni^,HXEi one of iLte creaL-r 
wt outiayo of eWetrieal nppa- 
raCua aaBrinblcd . + + T^l 
dvnainDfl, rnEiiiinp 
autoa, BwilLcliboards. tramsmSl- 
tiuE EtatiDnHhn.cvcrytliinjg fftun 
doorbella to fanu power and 
li^htLoi! . . . full-'sLicai ... in fuJl 
u|fe£-mtEun every day I 




PREPARE FDR 
JOBS UKE THESE 

■norETtivlifiTiiaU Piirrnuftr 
y:riii!|L|-^'>t'* HI VL'J 1”KLF' lilt 

Armatkir-e Winder 
Suh-^tatLun 
Autu ft A.v|drlon lAnltl-un 

Minliir<.^Oflnce- kli?L-lrli-|iPO 

^JonLre StMlIOil tlwnor 
Ale CfinildLlonina 
Elev-trli: kcfrl-fic-riiiJan. 
Railkci Ei^'FilclaA 

■ nJ iikiiny otiicrf 



wc tPaiTi ynU foF a grnxl job- 

EMPLOYMENT 
HELP after 
Graduation 

To EEil a Good, job today 
you've get to he trajnisd. In- 
dui^try d^inAitda men who 
liave £i;pookaEl£tHi traluinG>. 
TljeRS nkeu vi'ill be the otiea 
are the bifi-pay meu of 
(|l$ fuiuriei After gradua- 
tion fny FmDioyment 
Dcivartmeiii kiv«s yna 
LlrylinlD Employment 
Srr^l-ci^. J, Or WtiLtnLci'KP 

EayH? ''Aftrrl gradiiaUftl.the 
School Employnritnt Service 
fumiahrd me with n hat uf 
sevenil poeitjona ... I BccUrcd 
aposition with an Etcclrical 
Co netruc t Lon Company 
paying me 3 to 4 tlmca rnorc 
a ‘iv^eek ihan 1 wa^ gettinE 
before T cncercd Coyne and 
today 1 mn s^tJJ] cLLmbinG 
to liisiier fiay/' 



Get the Facts 

Coyne LayoajroncErcfltch.an«? 
to act into elKLridty. Evei>' 
obstacle is removed. TIlLb 
sctiooi is 40 years old— Coyne 
Lraliking is tesird and proven. 
You f?aD gel titl Inina drst 
— then pay for it In e4sy 
mant hly paymema after you 
ynidiiaie. You can find out 
■evtrytliinE absolutely free. 
SloiTily maiJ the coupon and 
Ivi lue send you the big, free 
Ci^yne book . . . facts . . .jobs . . . 
^abirics . . . opportuiuLkcs. TIi is 
di>ee not obiisatc you. So act 
ut uuccr Ju£t mail coupoTi. 



No Boohs-No Classes the home of coyne 

l^io dull books, iLo baffling 
ebartjfc no classes, you art 
dividual trainiujt ... all rciil 
iietinJ work .. . . build inn 
real batteries . . . wind- 
Ekig real aruiaturea, oper^ 
at I ns real motors, dyna- 
toi^ and ffcueratcrs, wir- 
tng houaes, etc., etc. 

Tbat'a a Gfi^pec of bow 

COYNE 

I 500 S. Paulina St. 




Till* Ei 00 r fir^oTOof, 

IDDdEFD Il4»[lie VllKnld 

pfcflcnJIcd thiTrtijtfiiwii rjf 
dDllari' wartb af tli-c 
newest and muit mod- 
C-rn EIlecLHcikl equLp- 
Ihc-ni y( h£L ItlfKlfl. li^fy 
c^aenfart and cenver.- 
iencE hEiab«6 arraPi^d 
tr> you hapoj; nnil 

coDtritLEd durJag yvar 
tnipia^. 




H, Cr UPWflL ^ 

»YHE ELEDTRICA SCHDDU «EPT. fll-Tl 

SOa PauOiu StnMi miBoJa 

Dijsir Mr. Leufi? 

I'in rcoUy lb. rbxflcnt. 1 dO WbAE. tu |EcC dhesd. 
!^nd Rw ybur Igg Ireie fNitnlbg wiLb full piuliciitajm 
□buuL Cc»yeis Lridaiihk* uUd ^ur vliina l-j licLtJi a 
fcLlv-w. wU<i iMbw'ta Dt of raom-y. tv ahead- 



I JVbim. 



ELECTRICAL SCHOOL 

H.C*L*wi», Pr«s., D«pt 81 *72 
F«und*d ms CHICACO, ILU j c»t. 



jtddKJi. . . . 
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Hie97RHiiiil 

Weakling 

wAo became **The WorW's Most 
Perfectly Developed Man" 

"ri[ Prove that YOU, too, 
can be a NEW MAN!" 

I KKOW, myidr, wtiet it ntenii^ 
to hftvfl thr Wind tTf body that 
people pilyl Of cou^k, yoil 
wouldn't kxLc>w it to look «t me 
DOW, but 1 W&-9 onoc -b abinny 
wcbl^Lng who weighcid only 9~7 IbiJ 
1 wbt &nld.rned to itno for frpoEtB 
OF LL04te*« Pof B- I WAS feLlcb *. 

pOixr apecimeEi cf pOiyuCHl develop- 
ment tlut. 1 wai Cnnatantly oclf- 
conni;iDV4 ^nd en^-tusnuAd. And 1 
felt tmJy HALF-AI.I VP, 

Then I dLaeov^red "l^yn^mfo 
7«najoji." Tt eeve me a body that 
won for me the title"- World 'a Moot 
Perfectly Developed Man.'" 

Wtven 1 nay 1 emn malie you over 
into a man of giant powtr And 
enetgy, I know wlut talking 
nbout. Vve Been my new ^tem, 

"fJynamic Tonafo/i/' transform 
hundreda of weak, puny men into 
Atiaa ChampdonaL 

Only 15 Minutes a Doy 

Do you wont big, brood ahouldcn 
dne, powerful cheil---tMcepa like 
Atccl — arma and legft rippkng with 
museular ateangth — a viomaieh f ktaed 
with bands of unewy muade — and a 
build you oan. be pFoud. of? Then JuaL 
givy me Ibe unity -to pmve that 

’'Dy-naoijc Torrir/on ii whaE you need . 

No “ifB," "*nda/'oT''maybe!i,'' J-uH tell me where you nut 
hand AO me, powerful muAcIeA, Are you fat and flabby? wakinny 
and gawky P Arc you ahort-winded, peplesaP Do you hold back 
and let otfvefu walk off with the prettieat girls, iKBt jobi-, etc.? 
Then write tea derails about Tena/on^' and Icam 

how 1 ean make J^u a healthy, -coidIdenL, powerful HE-MAN. 

'* Dynamic Tensiowi*' li oQ eniifely NATURAL method. 
Only 15 minutoi uf your spare lime daL^ is enough to show 
amoElng rtsultD — and it'a aetuaEty t]Anl ^*uynamic TiinArbn'' 
does the- work. 



^HAIlLeS ATLA5 

Holder of EltPo. "Ttid 
Wofld'i Mail P-firTriCE- 
1^ bovElapEd UHn-"' 




Send for FREE BOOK 



Mail the coupon right now for full details 
and I'll send you my illuaLrated book, 
"KvcflaBting Health and Stfength.." Tells 
ail abOLit my '-‘Dyru ini^ Ten-aEbn'^ method. 
'Shown actual photos of men IVr made into 

Atlas Chnmpiarts- ic'spvaJu*blebook! And 
it's FREE. Send for your copy today. Mail 
ihe coupon to me personally. CHARLES 
ATLA^ Dept. -SJ, IIS East IS^rd Stmt, 
New York, H. Y. 




CHARLES ATLAS» Dvpt, BJ, 

115 Eaat 25rd St.p N«w York-, N. V. 

I want the proof that your syptem of " m le Tcrr^mn" 
wilE help malK a New Man of me— give me a healthy, huiky 
body and. big muscular development. Seud me your fm 
bock, ‘"Everiasting Health and- Strength." 



Name. . ■ . 
Address . . 



srivBPW *>r pludiOj-J 



City. 



. , State. + 




You Can Influence Others 
With Your Thinking 



TRV it some time. Conoefitrate La- 
tently upon another per^n seated! in n 
room with you, withoiiC hia noEidttf; it. 
Observi? him gradually heen<me reotleoi and 
JbialJy mm and look in your dtrectioiid 
Simple — yet it Z9 d ppjftiVa dcmpttjirdfmfi 
that thought generates a mental energy 
which can be projecterj from your tiund to 
the consdousness o( another^ Do you real- 
Lze how mueh of yout sucde^a and happineos 
tn hfe depend tapon your in£uendng Others? 
Id It not ioiportaot: to you to have othm 
imderstand youf point of vieW— to be re- 
ceptive to your proposals? 

How tnojiy tim-Es have you wished there 
were some way you could impr«d another 
favorably — gei acTQit to him ot her your 
ideas? That thoughts can he tranamitted, 
received, and imderstaad by athert kb now 
sciendficaJly demonstrable. 

This FREE Book Points the Way 

Tbc eoIes of niiricnJeiHLig jiccQmpliihffnf nil ef toind 
^ th« oDfEcnEs m now known to b< imct < u oe fab le. 

TTk mHhod vhtftb^ tb^M ihingE w b* JNTEN^ 
TIONALLV+ not iciciihnteEly, sceooiplished hsj been 
p Mcrtt Imi eheriilied by chi RnEkrudaiki — aiu of 
ibc ECboab cf Kiicbtiit wlsdam E^^ing throughout the 
wiorlii4 Vrili for chi fri« Cirpy of cIk ^wrinatins 
ieiJed feMfc. "THE &ECHET HbRITAGl-/' whkS 

isplsku haw ypo mif riCcIvA this utikjue wbdodii 
mai he:m$thy it* appEicacioci. AddrEssj Scrih* ti.VJL 

The Rosicrucians 

CAMORC) 

San Jose, Cahforniia 
(NOT A REUG10U5 OHCAN12:aT10N> 




ITALIAN ACCORDIONS 

Tr.CN-D MJLne -V^rj }hwC- T.rfi*Mrt cioviw. -Dnr-L Irum Fadlarl 
ilMpi:iKnLi.^f^ f^miJ P^niH hnd mcLdiua Fw FEC£E ChlM^Dpi 



ITALIAN accordion COMPANY 
sn W. FDU& ST.., DEPT. PH. ILL, 



C D E* E" VViiOLESA Le 
r It tt CATALOG 

S50 thrilling pages, showing aver 
40i}ti cippuriuTiitLiM ta make money, 
flouflehold gaods, display rard Itenui,. 
-n'eariuff apparel, ccemetiea, fooda. 
jeweliT end toya are a few of the 
tboufiande of artielea ehown in thia 
exriting hook for enlcscnen. ageutA 
uml dealets. Address a pcistal card 
ici Bddrrss bpiiifw and Tonn(»c a eop? 
of this Book or Opportunity, NOW, 
No cliJittiCt for IIl 

S)Mrt Co., 741 Riu, UC>entfr, Minn, 
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POPULAR MECHANICS 




Do You Make 

Mistakes in English? 

E very tinu; yi™. iciDok or wrlEc- uticnr joEt -wTLit ytiu aw, MI-"- 
ukM Eli EDRlEib revuL ymi ph a ]»«roan -wtia lurki ^ i]iir 4 i||i:iii hm| 
rranem«il, Lack of luiEuaK« pr^'eiitp ymi 

iram rr¥P*” 1 -lriK ycnir tfiguifhilH In iIlo ECKfiicffii pvuil- 
bl-r- &Jo siiHUvr wpac. jwu €ta, ■nnm.Tngsiiji ur 

ICnrHHli wbM hell* I-ITIIT COkL. Suiii^ hinfi-liiK 

niLhEnkM bn iFU! 9 jJnir„ fiunn.ii 4 Hi(?TiiH pTrnnuDcLBl.lon, Ifi- 
crchfif ^wir -vocabulary. 

WONDEBFUL tNV^TION 

Dnly IS WilsiUMn a ■lay mLttl BhC-JnNTLn T^Hly'a nrw in- 
veiiltiKn— aiul yogi i-oai PEZ your Enffhab liia- 

rrove. II loDabM liy HARIT-bi«heF It CH*l*r |sv i|f^ jIli:. 

RKrin- w^T- HEWiderful Mir-rtirrftrtknbE Imioru LiMliwtu 
a|w|Un 4 t, rui^cIvatkiHij ifnammar auit hitp^'^M-vioDj 

FREE»?<«t ON ENOLtSH o^IjTEJ 

OTHlIrvR- you Itbouanndh tuf rinliarH in.rTT yw. -wii*i 

Mr! Codir cur. -do fin- yrii,i; it cods nottiLnit irt fl™l otilr. Malt a po«tJik 

Litril or IrttM- tlibi V«V f^iLniLi|» |nr fTW hOOk, Yilgt ILS^n MhltW 

HlnuijM A Dky'-. It wVll praro n Tevr-Jptnjm. to 
y[FUi WHITE >t>w, Jk^pilcHffE 

Skffwtp c<*d> School bI tnfil lllkp Soarl* BldR-^ R^chtltrr, H. V, 

FOUEMENr SUPERINTENDENTS 
^ , PRODUCTION MEN 

INDUSTRIAL MANAGEMENT 

’MiUjofu of cam tKninnji Into nrw or tkpanded factorl^ 
TCquirc^DUinodv in Oft ptociuctjoai exiH^UtiivcA ua HRilKTV-jK 
opporUmHY fnr yoii ff yo« jfc 
klotbEDogLi. You atop -up tn a. betnrj- j^o. Voor prcKiit 
^|ienrnc« and abiJity cnay nttd biiLy o fnUrr knoivl^^ 

« ur^ibctLon and manacEcnont pfladplco ond cnctlio^ 
l-RSaik LraJnJ^ Jn i n^MJlriaJ' lfojLi,wip.f Mi ^||| hdji jOU 

I cruatly-. It la i atemtlnc:, ctifidEnaEd 7 cimcticjil — pJonnrd 
or JflEil you. You cnn itudyH ta Vcriii Span? tilDEH it 
— aad at inpdtratt cost. If you want to-ict nhcfld. 

^ I .-™r pnat booklet on 1 oduBtri^ M aoaaeaDEiil 

™lk £;L-vEfl fijJj dctiLUAj Send thqv id Of write today. 

USAUE EXTENSION UNIVERSITY 
A Correspondence fnstitti tion 

«Mnt. «t4-tlM, GHICAOO 




DRAFTSMEN MAKE MONEY! 



Ti'ain at Home for ■ Profitable Job 

No tuachLru! ran ii-y-r-r lii.ku ihc driiftsnirLn.''a Hi%- 

nhiDH di>piiiur gin him; hu’ii futlra-r of thiriR e||. '11h«E-4--a.ri- 
■bin; ro-n-Brili; at^dy 4 -bi-ploynKnt and prDTnoLiia|>, M-|th 

Openings m all Linas , _ Pay to $50 a Heek 

Ea^ to Icu-n at bnbs#, Odr triiiiiinc providt'S utury cS- 
Konns-I Xo *no-cPBB but dcti-irniilTLAtkn. You f*ijjmly that, 
I^-Vi- KinC, Tf-rinfl 1 f dyiMFe-d. Wri te for -fr#« bulhEiP Euduj. 
AsT*»rb«ni tchnnk, Ds-pt- JCPm„ ni-|-ivb it -Sikh SI.. ChiLnen 





Auto-Diesel 



1 rtki iiw^. A«b0 31-crlu.alEn. DmhL Miuluni^*- ■'^ni -G^gldliiK. Avrt.j^nn 
VF’*l4iaE. lid. 1^ ue Ctxlll yeii lu- Ih SJI mperE Au4fi-t?lMft MechlAik njfd JkIti 
aen- P E44d fCA. Thv ri— l. ^nw ii iruHiulits-. Imtiti o^n lii^'dnli] vqnjpmrnt 

under eaiMfletre^ IniErUrlql-i. Eiol S^sfi -nvh. Kl^m hilled tulld- 
ln[>a- IEwUi hH>I bOWd III OU.r sernm iKnbcii dtn-nibarT. hj.- j^or in 

N*>h-rd|^ far net Eninleg WEku. 

NashyllfE Aula-DiEicJ Sckaql, Depl. 7S ^^ashT^]Ie^ Tenn, 



TOOL 

Machirris 


& DIE MAKERS 

ts. Screw Machine Men 


FR:EE.t Hvfid for oiar 
NZW Book "-‘Pra-.il- 
CD] Haeldno Aiuip 
LTraliiJiiB'' 


X>eJe'nM pirN^ftjiitn heed a - e lulled metal worfc- 
ora. IjinrtL tbcFw tmdcs by actual wirrli in 
ALLTED SHOP^. l^ully i.-i;ii.ii|i|njd. ^tiiii 
appF&ved. Jjf 3 *iff Fed. Enic-r any timn. Dny 
andBveninp Clnfl^.n 5 , FIlBE Eih.p[£iyiki*tjt. 
^rvice. H^fi'/a/or TfiMsfroJed 

IU-I£D SCRIW MhCHIHE fSthapF h^^\n\ 

bf pi. p.ii -a, C 4 » W. Lake tk.. Chdenon, piiinotA 




are Jofei Mid l&ba in Aviil^ nowiJaya, moat ef W 
only rtgJtmr vrorl. TKc iftduBtEy hoa an even MORE urfenE 
need ^ 01 - men mined for tho more unpoTtant. morv leehnicJ 
dutiei in aiEcrilt productiDri— and th^Prlira the which 

a lif Elbne career be huill. J f tfui h whu YOU want you «ko 
iKc type Df nun A+ro I.T l. Wanti to EraJn. ArmhUfovar S-(W 0 
Sradu^KS Efriplcijned by waU ofvie^ 1 0 (f fiima in AviaJioti it ia ibe 
rule rather than iJwEicepiLon thai %hty have quickb’Bdvs.nCed 
beyond their i 1 artL-ri.£ Jobr. Many ha-ve Afefl^d' direcl^ ini# 
prCf-t-rFid jobi loch u th^af Ijs^ aJbo'e. Many mon have t«n 
plumed in suporvinory pojta ovet ^iber men. Their umc mih- 
ing [a YOUN; opjportoiutj-— iTol-ninff th»t gi^rea you lh< MUy 
to do MANY E><pe|. «F *irCFifl wnrlt -vfeJL. . |i 4 rJonn ihe moee 

ft^KihrJble openitJeiu,..krtiinLag- that gl-vea youabrnd tech*- 
niwt kno^-ledge of aircraft prOdotlson. loveatigata Aoru I.T.I. 
traifl-inj And aec htKw much htOR£ it tSn cnean lo ypu-f fulilre. 
$(lld iht OOnpan NOW. 



in» INDUSTRIES TEOMIUI INSTITUTE 

sas? WIST SAN FEKNANQO ROaD, LQi AHOIUSh CAIIFORNIA 

fjyo ravraeg In AfOC^Att MI€HAMKt and 4IA0NAI/TICJI£ 
ffi/OTHflArN’C-^Inclijdl^ 13 Mourh Aircnaff fAitchdr^kl- COyran 
Approved hy y. 5 , Civrl AfrrOnno-tks Adenlrtl-Etf^Aliioiik. 



AOVISOHY BOARD 



ftOIERT L CfltllS 

. FrtinJr^, LMklieed 
AJrcrott 



JOHN K. NOftTHRDF 

PjAufanr. 

N^hnop Akcrell, lee. 



CA.VAHDU 5 £N 

Vkiif^eLrCnmaliilnlTd . 
Aif^pplt Canto TvtHM 



AHO iNDUSTEIEi nCNNICAt thSTltVIl 
515i W«it Son leroBfi A» Rfro4i l« Amgilei,. Cvllfernlti 
Plapw-Mnd merortipIciE iniEKTDintLpn ehn Aero IT.J. imininc f^iraciieeTtn 
^-rc.nit omit^Einn. Y#ari High School : □ I. □ 2. □ 3, m VeAEi Celkp= 
= ni.02'n3'D-t Yens* En|invniing ColliEr : J~l I- n 2. 

Afe 
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INVENTIONS WANTED uImYe^hteS 

Practical and useful new inventions, or novel improvements on previously 
protected devices, can now be safely marketed without patenting expense* 

We bavo auccea^ifiElty holprfl inventars for ovor 17 years in seLinR tlicir rmpatented idoas to 
inamirtteturoraii with positive imdi?r Fedc^r-ai Osiirt Seod for eoTnplete 

i□^o^ElfcatLotl al?oi3t thia co^jperatively ownod i^uciatioii. Over oO in vention-mincl(rcI employtiea. 
llefurences: Oijn & Bradatract, Tliomaa' Ilegiater of Amerkan Maimracturcrs, etc," 

CHARTERED IKSTITUTE DF AMERICAN INVENTORS 

DE»RTA 1 E#iT 4 ^ BARHlSTEIt BUILDING WASHINGTONp D, C, 





an 
Official 
FACTORY 
D&ohs 
Caverinf 
ALL Cars 

Inchjsiva 



SEND 



thft lail moni'ing I'hfl Narignol 

DeFcnsc- IPjaiafiiim hot created a 
s^icrfaigc -qI IroirKct AuI-d ■Mechnr'ici-. 
e^lc^e Mm'i Arm^ twid Navjf needi 
n*ert rfLAChcMki tlMar? f»tr bfrtdre. 

Mi lii-t lo -yOui 

knowEedf^t <(^1 m»clHinki «r>d pr4< 
par* yauneHl Aeg^dltf^ gl th* ccw 
vou wniH iet r^ciir. MgiToR\ 

^CM3 Manned 'Will iligw lh» 
1arv-c«Tc^r wDlfi hQ d^lhe igb-tOi^V^ 
aFFickal fna^utaclUirM'i'^ data e^edud 
bv evwv intchanlc Fpr ovDirJi piling 
■DF adhirflingi fvery Am#ric<Mi avlO> 
mobile maoe ujice }fI4. ddily 
by rhouiondi oF irepoiir ifiapi, 
3Fudenhi ar^d s^Jiools. Mail coufwrt. 

S47 m s^4 t U PACES-S50 
PHOTOS, MUniHGS, CHARTS, TABltS 
- Gin Neiiiy 2 (W,QM 1 Vitil FkK 

Iflgina ■■dprJtagl — 
gMlIn^ iVir*m— <lylHl«— T.«H,m>ii> 

_l44r .«d itHut 

— I||.*:|i4ifc— . Lyb^icDiiDn — 

!»l JhMrvnIul. Ith*i i-.^i 

■»p^ --I d -J o- I f «l vM.h rrivti>'-h 



9,1? Hidj^M- Art . h»Vjih.HV 

TAp IPDo'Jfg Aur>»-hAr>-T 0wk!«44k 




Quick! Get into 
DRAFTING now 

Lwm At Home Fjwi Aji En^JfiHr 

TiVilb 3 iti 3 ii!d:rT worklaa fe^eriahlj^ — Of-Ui 
fia- TJliAFTfJJlEN la btflStT Itidii tYtfl Oec 
Ijfcto n bettiir Jnb wUli FHOTO p*y ilbd fi?- 
cTaalSr^, pi^^anH,tlt vropt I luLll lr*.iii |^li 
ml jfynt Itom? io. j-cnir Umcr tuftHU j(m 

41^ holdiu# Ik lii^Lt^ PayLhE- p(»LLie]l OA 
I>paituii4^k. Uy |H-i4jCtii»1 LcAllijlkE hi drtJt- 
in:: ilIao Lartpile^ i. vnKrkiltig ^gitir^ic in Indjcj^ 
IrinI llrtugiiing vuitUhk i»i ln;i^ -pniduet-H. 

n%trllna Md mddernsHr^g— e.l| 
■&jctTf!iDe1y iiu 3 »rLiiit uid pmflubk V> 
LifaftdnkCO. fiJt TuLL [LElUtnted 

tAhti. auli tMHublul. tiiTd y<fbx 
CnaiNEEH DOBfp Divltkn LlbsftrvMIt^ IIIMl«lf 



York 

Eleetrieal 

for /ree iijuslraicd C 

bookl^i: ^ClUftfl 

44 West 17lb 51., N- Y. C- 



MnTffJl, 0(Hil Oet^admafit. RaDm SOX S72 Madison NivYpfk 

PlyQi* lUtH Hf 4 fopf nl Mo-rni i Lt\4.| &h»# MDn.dl I a-iII po^ pDel^ni 

dlui * l«- Chhl;: JlJl.¥Prr ehmflD^ hul il il Ihpl J fapofc dpas nnl aDlkitf 

ri^ I FE-Ign ^ wdhiii 7 dnyi lard in >lk CH<itj>MOl [oniUipn| neid haip Ihi O pyrchaiH 
prlc4 junaifdlHly. f t-flwgn P-^. »• C ■(? 0 ■vCeN^eJ 



^AM± 

APDffiES . . 

CITY 

OCClJf^TlOH 



aOE 



feUPUIIT Bl 

Tan SKINS, Make Up FURS 

” ■ . . ■ . . . ^ 



f tMk at H amt. Maimr B^idi^ Aitlmtftj. Ptti. Htidt 

*r*d FtiNr yoertiuntlntr CF^hlej:: dH>#nE0 hontie And; 



FREESOOK firirKL-^rtTiSlTSI: 

Srrnra po;ct3] raid To^at-tiiip mi n M-i;n | S4*te A41>G- 

WdurKWtl-TtllN t^EiMaoiL pF “t Jix I nyw-HV- g^i^t- 3 ??^. HpDf. 




j'H 1an^t pb^Foi^Jiptilp^ pr'bnal oFTetfl 7 QD tht full 
Virtli iiSrHoniil iLbECniJo-n or «smc of tbP cniLntrr'jt ICadllid 
ptia1nRPii,p]ir[^. iniLlvidiiiiL, imurL kill JiiaiFUCI ion. Js/a c'lpuBai. 
hSt&Mi idiy llli^tO. fif bniTif! stuily untir^dd. t‘^nE£] 

iHMk r1v 4^ dHailN. 

H. Y. INSTITUTE OF PHOTOftllAFHT 

Dept. 49. 9.D WddI. 33 il_, Ndrt Veirk, N. ¥. |31-frt ¥«vP 

EARN AVIATION 

IN LOS ANGELES « Netlonk Aviation Cnpllal 



LEARI 



iA. = 

IP * FT PylPr 

JL\h vi-i 



I pilDtmi, HnEl 

ivchioki ud 
|«*U- MUkie> 

r^l 

ri-T« ifJT |EH At P*» dUbt* *Hi 



LHii^tlnni- fnr m'diubiiiC~"CLrF^ 

Elnvcrw^. niiwhknirL -dr^JuBfr pr>&- 
, . . . _. JuniT D ■ n d liL^lr mira.LM_ T n ' 

wji-wr-TH onJudeRliir -m-im -m m mrm-M -m m-rr^ r ti h n m n wi ■ 1 ■ on h - rwM n m-h i ■ 

lull|TBE>Dr^^V 4 <l ih+frU- l^VtTBlMnt lOC jO^uAd -k&d BiMIImBJcb 



■wnitip . . .. . . _ 

r luImH pilDtmi, ■nclnvcriaj'. 

_ jrlJns mvehukki uid liuAroni 

mudnal K' MUkMd pA 4 pHklninPlY Inrt4fid vcbocil. 



XALIFORNIA FLYERS 

SCHOOi OF AEllDNAUtlCS DEPT, 



LOS ANOELfS MUNIClFAl AIRPOItT. IN 0 I 1 WD>D 0 . CAUF. 



BieOKlIN IMCI TRADE SCKOIL 




Trdiltt Caurs«f^ kf^ludi-itR De- 1 □ AvlAtlnpi Mwli4Lrlc □ W^MIaK 

frPse tmdrA <¥ffcP€Ki- AUo CvY-P-' I- Q M'a'rbLnilfft □ TdOl And Die Miikiqp: 
VetiFdoy PrrvErRintflTina touTflca, Id KTicbsTiltaC Pr^-EnjfiFujpt-InK 

Full Sho p I □ y jesei Erftlnrs p Oil DurnET 

Unescflleid loalrdctio-n 



FirepM>of DoitnJearE». 
Rptf'gi4i.l PrhikR^. Chach yaur 

^11 cvu|^ulj io rri7^ivi9 

frw Uteratupe. 



I □ r>J«Atl rteHEaREneerlaB 
O Mechiuiknt f^rsTtlllH 
C Auto Mprbitrlc: U Ta 3 Mn^- TnnTur&s 

□ HcfrlHLTaTbn 

□ TtkvLdun -aEid naaio riwrinilc 

□ Arcnttctrurul nraftLaa 

□ Armature W'Laillbi' □ KlecLrlctJ 



HAIL COUPON 

HIT Otdfard Are., 1 >ctkL P.Ef. 
RTTKskSrn. Nnw Tnrk Citf^ S. T. 



NBint- 



AddlD«S....i^ 
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POPULAR MECHANreS 





Am{uLrL(t |-uh 1 wr rnol 4 -mit’hElT 2 ' 4 U|Jll m* 1 ivn |.vvrfLint 

il l-?i:LL>Lc^ nujldsi dE tiLk^jui^ji-r il-hIl 4t\iv^|. l>uob ■cifeiL>-| 

flic. rtti\ IjHiin (ij 3Je la^lL ITlOld 

iiH-inri'iSH nr nniV^ILlim ami pscEu tir a^uIi tii* iip 
E I -kplvff^r >!(' i'S|i^TlfriPC- iiiei'c-MAry. L^uirl: 

ALid StDTt fEOfiialpIC: kiUilEiHC^- iin ^-unsr hikiiiLr 

I. . L fril JTiEE ^iMEmr fniFiirl?,. rt'Min.'^L 

KibiS RLiiildsk. by n^taHl. i'uEl ipf- Lknif. ' ■?‘E[>lrJ-“ 
VE-. |Jx.ii.i|;i/ IJmIi." nn*l riipt Dr 1314'rri F^I?E. WrILu 

SO-LO WORKS 

Dept. A-*S3T Clntlnnatl 



i^l«j»in HffBW! 

DUBAILE PU&T^f 



>ricFCitnAi_ 

rlL< ar piRW W t1 mk-i. 

^rmhil rlnrrllv lua L. III. 
■^uiUALjrJ A mmp p>ni»4- I'.NT- 

>.J*iTEri l-OWEIK C:ilV.'EJH- 
h'O Eu-x-« b>ifctFri^ iri^.jLiM i- 

didn ->MtCflO&lHNL“. M. 1.. 
OF ILL. lA V&; -MJbElLf ttlibkE> 
WOHK^ FIHE-'E 
Qtit. VUPtlCRVI-CE CUAflAN'TEEt:^L^-.nr4FlFnuil. 

aich biaTr.'i 1 1 '.'.1 iriiL 1 ill^ i- ■■■•■!>< #«■ - ! - -i -'■< litii^la m 

\-f^i . lIMPLF TpaF^PIATE— NQ £-L£>CTfllCkT V HEfctlED! 

UND HQ MC3NE VI i'i.K i.-.-.i ir.xn -doJIt t.l¥J |iI^a i-.n-t.-ii- a hnrf^ 

" " r.^h- ..III' 



rrlvHl ■>r -ir|,.l KJ-i-*! JC I..i L- M.fK r.^h- ..ml vni|i:> b-||I iu--a?|i| 
,r ■ . 1,1 M. rMOaf UNUlHJAl- \^ALOtl OHbtPI' HbW| FAiri 

I M >-M ^T^rirflA'-' ELI MIhATES biJTf -1 ok WlHcil 



MjpEl^rt H*n |0 CO. 



orpi- 



nfjKrmwv, MFRH. 



MAKE MONEY AT HOME 



PSORIASIS 



K hrmjpJit rtSfUHs v ; hon 
i:vi!ryt]im^ pilxo fiitleJ. Aji-isllwt dries quU-^kJy, 

cQikvi'iikc-ikE, Try r<?[^iuLir SI tt'M hnut lu veatEltiKaiii ir i 

PIXACQL CO., Dipt M-T, Box 3583, ClgvilartiH. Qh)p 




It's Easy 
To Be A Contractor 



I^n-m to eetimnto, to piha buimlEsi^, to Mb )T)ha, 

uU biske EUDJiti* uik thjym. Hero rfo V u|F-to-trK>-iiiLnuT0 Ein 

iPUlldLPK. fi«t1jn-B-IlllJC, AUiJ £!E]jk[mrL]jLK WUCTI t/oVBr Lb im InlwCQllrHE 
Way, ibe KdbleetN iK#t wnMintm, bulMcTQ. and eoncrattaHi ahEjuJd 
Ki»iF to mail? tiv? moai nut ipE thc.\t Jotm. Itnnf Frumli^. The h^teeL 
S{|uare, AsxhliwcLural tiravinB aitd £4ilm.ii[lJWa PjaLiieIiiv 

and IJieixirallinKp fletHLbKr Air iNpnJItlnoina. n-uihllnR,. Contract! nn, 

(^gbfroie Fblin^ uid other nibjecta at? all weU c^v-end. 



“Boss” Carpenters in Bemanil 

VjMtt ^hltC ■SFOr'ka JoIjo, i-rrinivEiHe IhtjJi^^, and 

itii- ri'LEiEil icni-^rli n-r biillHlTur. nr" nn-n-lilpiiE Jolw 

for MKN WHO KNOW HOW. Th^Sfr bOcikS pMic 
you ijutnl^ lETilnSnff. Ihfm you iDnujidA't be 

atradd to irn'i^le any jeh, Ibr needed Eneia cnki he 
tbuJiiJ Jjk a IkUk^y. 



Up.'tA- Pi u 
EDITION 

Thp*# Vrtnkii dtv- 
IIU? ITHM. U|^-Lh 1 >^ 

Amu^, nwnia-rLc- 

tllTYT rVTT 
^uhiiHhiKl or 
EJ^CK EU'bWDi. 



Co-up#n Nine Boali.a FREE For EiiHmliiat|o« 

a^Iric ah' ficiTMt CAtlicjm 

Dtllt.. GSIS Dit»i*I mt SSth Straot, Chtcopo, llll.neli- 

Y-au DiB^ bha rjit-lrfe-rpiia ikrLft.'Li* 

■ nd CvnLrjcLinE'' -F-lthmit ku]f obklciLlu i;a h 
u nlj^ ud a fully «iB£«d In ban _E rilj 



hoy . T 

wi rljiTH, E ■■n? HFbd ^mi 

_ . nnin Llk Lpifll prira eR only t^.-vj b cnid 

■ }^ Ulilv^ 3 b-n-p ILie Inelii^ 



Hfln#-!^ "n uUHlM. I^MlmHElnE, 

■ d| p*v Uii ■dpljrarh' 

'J.ni. riiut kl4fv ..rill h 

] pm nnL r>l< I li j.tjyk 









Now! You Can 
on Your Ourn 

The WELDER b in- 
deed helping to win 
the Battle of Na- 
tional Defense- Many 
immediate opportu- 
nities ejciut for the 
Welder in both peace 
and war-time indug^ 
tries. The Welder is probably aa important aa 
any other group of BkiSled workera in winning 
the all important Battle of Pfoduetion .... to 
rearm ourselves. 



The WELDER Is the ^'Man of the Hour" 

Welded ships are launehcd faster . . . cost so 
much lesa to build than the older type- In fact, 
new shipbuilding yardsi will weld at least 90% 
of their ships .... because WeUling makes ships 
speedier and better. Welding is also revolu- 
tionizing the production of bombers^ pLu-auit 
planes p and practically all other typea Ln our 
rapidly expanding air force. 

THERE'S GOOD MONEY in WELDING 

The Welder hai pleitty of opportufiilies tb mane^ 

in mpidly expdnidiiLg p4M.-cet.ime indv^tiie^ ri^ht Ln lu.i 
OT^ hflmb tflwn. Weldirtg ie bcinji U«cd m^re Mncf _racrE 

repair Autcirnnhale parts, farm equipment k building 
material*, etc. In. twft, W*ldtn^ offerfl an excellent 
opportunity to let into busimesa fctf your*dr at little or 
no initial outlay. ManuFactam * of Weldine equipment 
are ((lad t-o aB*i«t you in gettixig started. 

This WELDI NG OUTFIT 

furnished 

WitluiLEt MX3 elytra pdiny, 
ybu. get this complete 
new heavy sJuty IheJus- 
trial WELDER . . . 
ready to pluc into 
soek^ . . . complete 
with deetfode twider, 
weld-iiiE cable, eround 
cable. Ground clamp 
and Generous supply of 
wdding rt>da, hruzing roEia, earbcn, vtc.^ Thi» General 
If Mrppre Welder wcrlcB on ir^in, vteeEa cait iron, tin, brau, 
hremje and other metal*. Veu can -wold bumper*, fender*, 
bodies, frame*, cylinder blocks, etc. Docs farm, factory 
and heme repair*. Without pievL-ou* welding expefience, 
other* have made a* much a* $10.00 to $15. Oo a day in 
repair JoIml 




GET STARTED AT ONCCI 

mi .^ 1(4 CeA^al Pxjrp-Di#t Indu^Lrlat Welder lUu^lrated 
above — *uppUcd to you a* part of your Courae. Use thi* 
WcldiriE OUtilt to- earn whlfe learniog. 



MAIL THIS COUPON 



j CHICAGO TECHNICAL COLLEGE 

I M'frDL Trch aid^.. aDOO Sa. Avb... -CriicBqq,. III. 

I PlciHfli!- W!ii| mr lilkl la^-Llivn. fi-i.nr -l-n-f^trll^aLEiWi, I IbrLiJHLI nx 

Fnv Trip I [.i-HHnri. mirl niflunirlnl Wtil^Lfr HJ#TLT-r IKIL IIEJVV LiJ kiEii-NTI- 

I rciF M brlLcr F'liFl-nif Ml vi'b'UIklNO. 



Ma.ini 





CiiT HBbL>; 

I'lniH htturh I Ivtivr vtakkifl yiiur aigp iif^anktl/iii. riii.ilayifr'ii hp Ink- tlid b'UP-p**, 
■ dU lAak *1 ■£ kwpib una b-iuinPH pihn u m rf.IrirML-'iv 



Say |WBi flcw if- I'n /'JTHia-r 



AiMITVtkp- 

CIry mbi« 
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PATENTS 



Booklet Free Highest References 
Promptness Assured Beit Results 

Sctid drawing or modcL 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Law^rer in the latest editions of the Sand-MtNally Directory 
of Eanhera and B an k-Eccom mended Attorneys, pubLished by Rand-McNalJy 
& Co*i Chicago, DL; American Lawyers Annual, Cleveland, Ohio; Bankers 
Se^rvice Le^al Directory, published by Bankers Service Co., Boston,. Mass.; 
and the Snow-Churth Directory Go. Lawyers Liat^ published in Kew York City. 

WATSON E. COLEMANp 

REGISTEJTE 0 PATENT LA WTER WAS H I NGTO Np Da Ca 



INVENTORS 

PATENT YOUR IDEAS 

seKO FOR FREE 




HOW TO OBTAIN A PATENT 

I WrJtt^n byM.Form 4 rM*mb*r of th* £iBmfn- 

I InrCpo-pB ( 14 ZZ-ZI 1 dItJiA U.S. PBttnt Office. 

I tr FRUTv-irLl to profit 

LA.k 4 to 4 ^P 1 F R P»t*nfc 

I OAicVr Ta«r rfh'Bt **"P *■ In ■■■t LhEi Ft*« Bi?ok. Thii 
I Ifi Lrf A itinr lll-UBtrBled. booh conEBl-np TBluBbt* Infoipmir- 
I It tolli you fuEEy ho-^ aabtHln m 

Ht«nt on your idi«B in th« nui^k-aRt With thli Ffm 

J Booh ypU wat mIpei h-MBOivB 4 '"RcOOrdl of InVC'ii yipn*'' fiM-nt Dif 
I which you c*n, «iilF r-f-eord yanJ 3 - Ubh.. Raq-pon-Bl Bnd Cofi- 
SaAnElal Voup C 4 .H- wLII b* MPfeOnriilly hjh.etd]»d 

only by ■ 'RMEiitHrodl AttiKTA 4 y whta- ia. hIpo m Form- 4 r 

M 4 tHb<-jf of lh» EEBminlnc Corpi-ol |np U. 5 s Patont Office-. 
\DelrDntJ 4 ].. 



I 4 y whta- 

I ihp u. 



tMEII 

= In* 

All QOnI 

PUL cmi IQtiT hr flif II 1 I 1 IT tOH Md HfOME> Df IRtOtlH Fhi 



CARL MILLER 

REOiSTEItCD PATENT A T T R N E Y 
Mf NtBEft tJlilMINmE CORPS U. S. PATENT OFFICE 



1 Wool worth Hrdq., lUh Floor, Dept. 41 - A, Hrm Vo#b City ■ 
MILLER BU 1 LPINC. P^pl. 41 -A, WASHINGTON. D. C. I 

I PfMhA und IM- y#yp F-n# ■ 4 +h| t» DRtiPn m Fitioti'' m 

^H#c 4 Pd 4 P enwiltin" iwvm, ■ 

I NAME I 

I AnUREBS. ............. I 

pflEMRrai^ 

Far Tiffltt-SrT'ill Ga"TF— C.iinp^ni-G UBr*™- 
Iced— Ar-CUirAIC— 4 ^r 4 Cl IC Al---Ei;nnirini Cb I — S»Ph _ Cl ! 

— AiJi-cL AiI|nal«laLH-Vm^. — .^Tnn-i.lHl|!W-nyarli.U,na\i l«t;- 
Lty- S 11 nr' D'UULi.^f. l»l ^ ACtitaT— f i rr 

_Hd.i r f r itlQq-^— S aFcI v L*CI<--- P u rnp. H '■Utl'i *pujE BH w I L 

1 Ll> etlliiE jfK..'j!i;:J>KnjLL' KllL-LOi*l. ]7 7 NtT * J t: iS^cJ— Wl| 1 1 lUO 

S L-FIi-h l 3 o:>^^-r 5 ^ -Tifi. h lii-p tjf 

f-n.i.aim.irl^ CilriiiiRC COiYIHi-flllFLJ Ai< R-Hia-l. r<nr 3911 onil riLl. 

IT 7 Dr ilr- Nii Jlc-PDJ^ rvJtuirf-it fT>. :n i-li-nlTr or r^ai'Emry. WrElc lAdvy 

icr CDPTipIrEd A 0«4 1 ^illCitlb 4 HU fl-C 4 tAinP^lf. Vlm 3 u mi Xf >,.K. 

■ E N J AM I N ft In *IF-T.fc Cb.. AjO Mui-iun St.. 5 L Loule, Ma.. u. j. A. 

INVENTORS 

W MPW ■ Tiwamw CTrtAinHimplc hut vital 
Isctfl before PPPl^^i'Dl Eoi pAtfsts. Our bnii-k. rntent-^cnac, 
Rivofl tbflH-fl t^iSL% fre*. Trudn &.TjirkR— Cfpvri#bLa. 

UCET i UCEt, im «$5 F Su N. W. $. WA 5 NtNCT 0 H. CL C. 



LEARN AVIATION DRAFTING 



S3 iLe bunipExJ- RTiailiiri jihluflFf ih^uiA^ii iLnILuji Fa.ii-Bin- 
iiint A-vIj-'u 't -IniLri^prt- -nllE {■'--nilL;.' jriu dE fenma 

Eh—r^iihfr^-invul e.^ ^ '-^r yI ii'hr r.^. if,iiiTkLj. .^vhhir.r. 

■IrmEtiah^n ^ 1 4irvjx>. vnEr^ "tYi in ■n^-l ^rman'K yI siiit mn 
iJ XSijo-ldtE^ BiiiuSh. Au>!s -Ji and mjcldrcHP r Tlt£E K. 

Ft 'I^E indrll (lunlclii,OhlD Ignt: IuIh <i IiKh.TKhiin' .Bksl. tU, briinilLt, (iNi 




WELDERS WANTED f 



^CLEernlc nne — dM V- AciTVt. t N ■ 
Skilled Wcldcm cun fA i-p 13.3 n day. TIh do 
ferwil-pr tllrT FUPIllyd liMm iJiLj. 

IfJEhly :^[{E -trwlc 1 ti a tvkJi* by .pL-^Mit 
wnrfc- Cne of Ani:L-lfLr 3 ''H ip.^lr^D' RCbHtP. 
E&lDbElib#d men. T fli-Hup 4 ir ^Dim. Eri- 
^rkctJ by wcldjii^ livilTjmiry, Ltcnlied nuin- 

IM'P dlJ ■[ildini^K. a u-h-Ma COOH^- Ifl K.lH-trle 

Arc DP Arc&ykctiai 'Wclainr. loelodirf -p?*™ 
□ lid IhiAKI, «iJy laoi. Wfit# 4 r wifv for pvp- 
i 4 rif«|j$rtr Aik f 00 - '''WoEdLitfl Fn.rtH."' StH^e b^. 
iRf EB COUtCf^Deol . 1 9J , TO* S ft w , CbiCiri 

’p^TEfTfs— tIJaIiFmaT^^ 

All c[iH<a subutiUeej glvee jjWiinuhni] uttcnlicD | 

Fijrm. "^irifUriec of m?UK I 

for HAf! d-Nri ■■|.S''fAfrJlil|!t' *,¥/ f?i}Tf rt\ mCTll | 

ilEJai Fff.4 — FI^EEi I 

LANCASTER. ALLWINE & ROMMEL | 

/'a tent FjMtc \ 

Bewm Bldf. Wqihinxton, D. C. ! 




A GOOD LIVING FROM 

IMl jg^ ■■■ 'wlpi- □ bu 3 lmi or your own. How 

■ ■■■■■■ ■ ■ ■■ Tu hIUHL hUUIJ wAy, dipiibu TlkbLi.-, 

VHBBBM ■ mm ■ ttutn pmaia, protiur Uif 

■ mMUL ■ ■■ ■ kEamt liil? Ilk I4riir4 ]UOLi:a:r 

" • ■■ ■ IIactt M, l-knicni, l'l■.llull■.|ly- kiicjvn 

Ti>itlLty Espert, Luiekt *rirrayiBe o»fLhwt», 

iiaiHia^ piukL||k|; M<rir-i>kH in ]mc|iE^ Tal*|TV|:. llll 

B /f-U'm c-f home ■i.Liily InlnLoi; lucd by LliooiBJidi, 
iidDihKJ by miuiy cdIIckui And Jcudlhie 
men.. llHLplhJI-klivd ao yCUR. VtHIh- Uidsy [nr 




C 4 U. 10 CUD ilcd^rLbLifei; fouFkca, mc|.Niida riiu h>^ 1 cc. 

lT IniRkiiHh ■jpcMnn.^niiy. 



Shu-Wn Why 
Mr LAimon, Pn^. 

HATlOHAL 

C&KiiFT. Sa- I 



Hjhfry 

PDULTVIV INSTITUTE 

ADAMS CENTER, H. Y. 




BUCHSTEIN'S FIBRE LIMB 



*vm. 

KHrnn-raoBlI-i.lPin-n 



Walfc nafUrnLtj — with 
IhliB 1 1 i'll s tronic, dorrect 
fit, COif FO nTAB J. E 
IlLlkb. PrACPB for All dC' 
f^rmlUcv. Fair lerma, 



MudJy Skin HOMELY SURFACE 

SSi. PIMPLES 

Tc ItiB tticuBondB of fo3ka Buffering from 
jEurfiL-LC l^imld^Ri nthVK In wldy coDi|iUAhDfl. Jtltltl rriapiiiDnOi. ati:., 
> will «chi 3 ritEE fc^iaikJi'l -laf m nJiriiil* nL- 4 b]M'pi| of tr^piinK tSic 
A n‘iiL»'rL I lK--rrkiLE 'll I ii-l! ■ - ' ' [.^tLvitto rnatJiDd. Nc b 4 Tfr 3 fu|, 
i'-ine. iiliLa fio^i. ilifl. p-lc. .^mc-LKI a|r dkJf-i'TCEit, f^ia-nd tb 
I>r- 'li'^ ■ b. I rj;t 7 bj. S'lyw Cqeii- 



Blotches 



^PaoTEcx ^fbua iNVENTiOKi^l 






OeroyB APP daiiftroua llAd tsia.7 1 >C vefY 

4 H> 9 t 3 y. - My Ei^racimL BfrL'Iirc bbbuj^ 
pr 4 Cri(k ACtltiD. Einct cob-lblcniDr and n 
nUnlmuoi of pJipcDse. I buieri^l ibn yan 
pcdA me n. tqciJel cr dFAwinc. ov ikateh 
aud aBBTflpdoE of your LdvcolIod. nod 
U,CiO, J will mpk^ n, vmreh p^d report 



prorariiEr u EC Lujui«DL&bLllty and s^id | 

you a Gdjiiy o[ boakin. Or, Lf 

till i^rcler Id rrud my ikookltii flrin.|. iiiajl | 






yOV P'>.t»s=' »>-' ■ tMU. ..Mijr IFUVBJE. lun.- USUI 

UwAUatliod coupon u Qor-c:. 1 ^ll flIao 
pend tny Of iDveDiLo'a"' T-orm. 

fUrer M ycajB oapcricacc u a Rc^JEtered 

PALtBL AtEOrQ 4 y.| 



L F» Raodolpb, 



W-D Victor 



W'ithJniidnt 

P 1 p*ec «nd mt at odcp. rrtt? Of chati^. sour 
posA booklet and “RotHin] at Invcntlob" f«nL 



t^AUlG . 



nprn^DnfiL conrioEnTifu PRTEtiT service- 



A-ddtOdi. 
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POPULAR MECHANICS 







RUPTURED? 

Get Relief This Proven Way 

Vrhy try to -^'orry fllnnu wiui truflacj liiitt K4 us« y^ur 
IjenVily 4Nji JsLp.'? Jinrl apen-- 

kpji; Id tiuhl ru[>s.i]i'ef 'Yuij need tho Oluihti. Nck 

te;{'-^E.tapa or cutllcL:-; UeU^. Auti^ikiatJi: &JJud[AbLe pad 

holds a t rH*l upciiihk? fnLUjvi s iv-ery UoiLy m^vQ- 
munt vi'ILh kr^dhtm IfLure^^cd iiuppoi-t hi caLHQ of :dL/Hlri. 
il’nnnot Blip U' tin [her at Wiirl( nr |i-3ii! - I.lprl^l. Water- 
pr(i&(- Can be In bat hr ^^eIl 1 S tor JimaalnB riEl':|': 

bDok, '■'Advito Tn Rujjti3ri.!-d" and iji.^i:t|ls ?>f Eltivral 
truiLiTuI eu-day Lrhil Al^o oikdurdenientB Irom 

^ratcTLE] uiiera Jel yDiif hliorlkiiO'Et. Wriiit; 

CriTlTr: llnTi- »w Joraey 




UlATim 

MORE bHAfTSMEU HEED CD CMk hkOtorfr, e^Uip- 

mcnir nij^' |i:Ly, t^pfctaE ^LiTfirtL'jn fyrafiiiiff caurAii li-iiEox 
ynii QI'k;KIA' at borne jti spare Li-mC. FRKfJ PulleLin. 
No ublLA-ilio-IL AiLilr«^ 

AMurkao S«b«drH Dept IJrilxQ'l Chlin»B4 

!■ ■■ II I W 




Ct^rrespondenc^ CDurjaee In 

RADIO wCueCTRICAL ENGINEERING 



LOW A3 



ELECTRICAL VHd I N FC H (3<n EiKUl :(P^FP- el* TtICia vln:^ . 
irlral fl-rLd. M^idfri^- vvry 
RADIO EMCiNCCRihCi £iln Hni -euLiri# In fadafr. tiUMk aiidnii, »td4n-alvlrk- 
wock. Tr-ii.id ■'n'j 4u ha vriiir-acrTbct •*"- *• HkI VirllkEiLD lub« tic hoi^lM. ^iilljvn 
QR|.V MiVjitF #^nr«». Tl^irT¥*d pa-Fn-inl pko- Expwdm**! kF4a Eiiriilik^. 

n'riiii Inr frFi r'lPHi ill ■--hi'it4 i^lali'fiL. 4Ellil#nE m^i.ilDM. |4 f 
r n Ciw 1-rH£OLN CriCIhEERPNa 5CNPP-L. i*i 331 -P-33. UncpIUi, ftlHir, 



EARN A 



DEGREE 



Ft'cm A Chartered EdtiCationdl lits^titltEloti 
Cm players Now Demand GradMalri WJkll D«gr44'k 
II DrfrH C4uruH- In EE-: jlcMii^i'^ : K-1 oiClpJ: I'nMii Tf-'P-1ll|j 

1I---I 1 il .! ' r^ii{ uAtnor: ]'«Vrl»tfl*:i^ ! tkirFfTc*:^; J'h- -i---j LihinL-U * l . piJ 

Iji'*! IPhIiif-h Tr-lMllii(: ^l..■^l.^l||C; KinlwtHT; ■'■icrir-Jliiir^ 

T;M:I^EK|^E■^:E•;: n ■■;.!. ,| f-,.i|. ^^^.■h■^|r..l. .ii.-i.ic-^HiiriJ, Ai.t..i„.:.p.r. 

tMKaiD . l7k>4’l, -h Frnruiiici' 'll- Hi'^riao. I iiFn|, IndumrUiL l-l ifhvAy. nrtsnBiirn, 

MihririH, lEj'^rU^vEL/h, ,\If r'-''J.ii;Li|||4<, L:L«iiiU-bL b'^urjdril EUtJK C'hiiTLi-r^i, 

M^Klnlcy'HQfmrwII. PaundJitiiDn , 4&10-UF. Shepl-darv H<i3d- Clhigj?ge 



[n janswcring an advertiaomfint witli a c-Litk|TOii^ Iso 
autt} Er» ^riic name- 3.n4 cotkk|tIpte ikddr^ ^Ei;-d:rly^ 




EE 

M 



INVENTOR'S KIT 



MAKES PATENT 
PROCEDURE EASY 



Proiofi s'ouf IJt * — tto 
hnw LnvefitliaaH are snld 
— with tht help uf Ihifl- 
free qf IxmIcaJ ThM ^ 
year old patent attornty 
ftrm Abowi you how iwid 
piroTldED you with A 
ip^cEftt "-0«rUIU^fltkin of 
EnvEntlon’" form — ynuf 
Arit ImpG^rtAnE ir 0 p la 



pfltOnl: pmtibctlOJi. 
are ifeiv kiELiiTErfi 
your queatlone-^ 
for the a^Lkn-ft- Fill -out 
lOOklpun — ^Jio obll^iitiOti — 
Mbeolute] V f 



C. A* 



{ Ilf SNOW BUILDIHO 

j NAME 

I AODRE-lf... 

I CITY * STATE 



WASHINGTON, D. cj 



WEEKS 

1 WILL 

FINANCE TOUR miHINC 

PhcpjiPS fur 4nppDttdlkrtie4l i-tt ftrld-l0i by 1^ 
WrekI ill practical shop wnrk In tiu; n;re:iL 
, Coycu* Kwl-1.0 sliOdWi OH Ty,ij JLA ] > I O tq Ik! piikL'nt . 
Y-oh dr^n’t ru’f'd advanci ii cducai lMTI oreipeciejicc- 
Prue ICmpIcviDunt Scrs-ice Inr ItFe.. MartjF Oarp 
while lea rji Ink- Malli c-nupcm tfMl^y f-i^r free hncik 
wliii-h [dirt y*>li luhW 1onki]n.'i.k lia-ve trecuinu liiccL'Sfl- 
FaL Rndin dJict opr iTainliJit. 

K.C. LCi/ViS. RAD-kp D1V., C«yn-D EkcUkDl 9^hvM 

S-QQ Sj PaulirVA 51,, OPfS, C 9 - 9 t 1 , CliJca^n. iklinaix 
Stfnid Tr-:-? icrHi-'k niul fri£-i$f . T<’LI mc' jiiKiut 

yiAIT ‘^'Pay-TuFtFMii A-rtrr-[^r.p^u404n“ Plan. 




U. S. GOVERNMENT JOBS 





RAttWAY 
POSTAL 
CLERKS 



Miitky atlfeer 

i-kJiiii^vit Jehn. 

rSfy annj l^iirpE Carrier* 
Pu-J [iMiniCf Cirriil “ Tff^ 
»■ pcclu r-t^— Ac’c»i a n I- n n E « — “ Strnap-- 
raph»'»-+^— T? pMk ^ ' r r ■ 



S1260 to $2100 First Year 

I FRANKLIN INSTITUTE. D«lrt. A- IK. RoeNsle. N. T. 

I RukVi -bu tne. without elinrKe. cbyiy of :l^--paj:n!' IhmiIl, 

J “Hij-w 111 fret a t.L Sy. tS-pverni-ncTit Jub,"’ lis-C ciF p£iKit[cinx, 
I nnd f'ull purlidului^ t^Uinj^; hei^~ to qUaMfy for them. 






J AMre*\t.-.- ....__ 



SEPTEMBER, lQ+1 
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ENJOY 20 TIMES EASIER TUNING.. 

par TJiis P£w C0ASS/S 
/P rOCf/? PP£S£/fr C4S/P£T/ 



FACTORY-TO-YOU 



¥ 0^4 50 TRADE-IN 

_ . , an Man-y 1SM2 

Y OU GET |h< wiioLctAle 

prErt y-au buy direct feem hllJ-Wtiil 

jjFQti iavc lip \a -fiC] — and you iccupe nO 
ftiueh moTti in pc rler manet in rm[i* 

fcatltm. MMwftE n/TEfi- mafij Btntat'i'onnl new 
Icnturri. IhL* yC-ftF, includinie — cxciuaivr im 
|>0'pi3]iir>^pric«d rdLdiOf) BANTS SPJiliAD 
TUNENG which makei Midw^cit radios 30- 
timrv tiLiLcf to tune — mBl<cf thfm 10 linL« 
more ven!|itiv-e- tbun ordinary f-adloi. And wnil 
urttal you hfflr Midw^t'a Crystnt-Clear High 
3?idElity tone niid ncw vivid fW-lism. 

Enjoy today’v Finest HOME RECORDING 
Enjor turhi-tlnj EntErlairtmErd WrLtll a SlSd- 
4ILJlcmj.tlg rccctd-pLliflni It Pr l^--- 

Ibljc Tall vr slnp IdLo 

tlw pmiidadnifl talfin]ilMht ^ir maHe a MeorJ 
□f sfniM It’mils't rDlKt. fc^njoj a full Ihmir 
er ErttWtfUlHrHlt bw*U?« Tiff En twclTt 10-Jbdl " 
cr «V?EEik IS'lndb reenr^ Bt;^ iM pliyrtt | 
AuLDiiiDtifaiiy. dur Tidic ilia Mjih-srt 1 
H4m»-Tilil ffiyl TtSt It In ynuif baof Far | 

3U dars bcfcrc rw rnnk* 1^ jtiuf- BlndL WriH | 

ImUy r«tf tiEi. KSbE£ fitaLfv, FnCorini: I 



Vi|ltn-T^P« 
iurri . 

futUHE 
Lllb* 

Hlii]] 
all? 

ii -F 1 1 c 11 1 



16 TUBES 



FUl IN COUPON ANP MAJt TOOAV OR lOST 
SEND TOUR NAME ANP ADOftESi ON « POSTCARP 



miDUJErr^^RfiDioj 

MMHUPACTURCrcS OP ^JAMTTf ff Aoia> li?fl 



BiflTi? beauElftil 1B4S fartfirT-hj-y-nif rwlia | 
eha>^la aod wnsnla Taluer — fnH* 5 I* IB [ 
iulwp — |.r3elU![IS rig Aulauatle It«<'Qrd- ■ 

CHaiitLiii RtifJ^-Hianrwrtpli^. KnB«-li'K4Fdfr« I 
ttz. — fram 111.95 tc { 



Rmiu 

CUciaaOl, OU*^ U. S, Al. 

Dipt m-jj 

Sirod ETIi: l-DUC IITW rpltt 

CAuOoi, cornpItCir ilnjllj iiF 
IituHTdl IP-dAy Ti‘iPl 4Srtf 



AvFiIt*i.f y 



Dept^ 15-B, The Midwgst Rgjio Corp^, Cin^fL OTiio \ ■ nd pEl^e■e■^. UUU *.p*ll LwT l«iiJ ■■•cj- tW« !*■ [ ? I* ^ 



YOU CAM'T'^r^THOSE 
THRILLING FOREIGN STATIONS 



MIDWEST 

sap£g atm spread emssrs/ 



NOTJUSrS 
MOT JUST 4 BANDS 
MOT JUST 5 BANDS , 

9 BANDS 

OH_SlX DIAL SCALES 

COHPLETB 
CHASSIS 

With Sptak«r* Tubri, Push 
iutton Tuning , , . Magna 
Tanner Laop Atrial . « > 
Ri-ady To Pfug H and Piof 



30 DAYS TRIAL 
EASY TERMS 
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POPULAR MSCBANICS 








CLASSIFIED 



Advertlaementft in Khn jcttioHr US cent* per -waril, each Insert ien, miniTnum ID -¥riardjp pajrAhlc m advance 
To he Lnserled under proper claesEhcat ion In October iseue, copy ehnuld be in our oi^ce August Eth. 

Oetaber is-eue an sale September 1st 

Popular Mech.an.lei Meiaiine, 20 O East Ontario Slice I, ChJeago, [lliaoit 



YOU’LL PROFIT 

By reading end a.ns\vcririg the 
dassifjed ads in this s^tioD. 
Hundfi^ds ot ofii^ortiinities ti> 
make and save money. 



Fr W. Jahnion, Manager Clasernsd AdverlitingH 
Popular Mechanics Magaiina, Cbirogop lllinoii 

Dear Mr. John ion; ^e fuppoti that you ore fuit like oil Ihe rett 
of vir If wa have o good orMcIfij we like 1 o hov# itie other fellow 
loir u* so. This being Friday the 1 ^th> it mighi bring you goad luck 
Iff we lold yao that oof of Iwelyi mogo sines thal we corry doiiified 
odl hx the Popolor Mocha alci leod* Ihem all in pulling power. 
We ho¥e □ key addicii to ooch and every ad^ and Ifieretore keep 
□n oCCui'Ole record of every incjuir'y zmd know wha it giving ut 
th« mott busIrliBlS. Keep il up umJ Wd will givp yoM anolher pof 
on thu kmck- 



CO^LKliTLat letter cn 
ftto In our efflcpl 



Your* very l/vly^ 

"ALL-AROUND'- REFLECTOft CO. 



ADTOMOElLtS— MlDfiHT CARS 



AtITOMO&ILR PacLut b«ft. firtti edL- 
ILaiX well ILLlUtratUd. InstEUctinru on 
ImlldLnjr faadles-, franinl, engLac?. FOtd A 
B MnTEiBlojts. Plan*. 4AA tuIeu, 
specLncaiSpa^., Ra^d^tar tilcLelb. IndlBbiuip- 
otLsMPS. i].M pwtpaJd. H. la e.Qi.D. Hay 
Kuns. lycpt. 3^, MadLs^UVhlle, ClDClnUAU. 

Otija^_ 

WHIRLCAS, $3, SupeTcharEea. Spins ^ 
mills per mlmitc carburfitHjr mfK.t.dre. 
tluannlKd cntlsatfe LtK^lue 3(1^ [ PQ^^r 

Any c*r: sive mp-ke. iwar, Wrtneli 
in?(AlLs IS midULei. Jdbd HeDl^y, Manu- 
lactmcr- 5? ID L er a 3 n c, 'PrtrpU. Mich. 

TOUILINO MduntBLns? Our nlUmeC^r* 
tClJ hllitit Ln. mctciTi tm. htt 

Air Tr&n sporc. Ga rden C3tr- K. v. 

PIbiu, barla, mctors. Com- 
plfcLC ■Cal&lQE, life. Llit tisfd moinrH 
{14.49 ^p}, SQu. UIdECEs, Bex 

H3-H. ZanpaviJ]!. QUIP. 



CHAMOE AuiorRDblle Euctor Eato Air 
cemDrEBBor. instnictiocw H.Oa. Tuck. TJ 
ehirlcv. PQhUac. TJLch. 



PO^[> Om’nETS b.h<| luectiaEUca — tBam 
haw to mafee- rooir eld brakes vigwk. ttlic hy- 
draulics. Scuu rliAiter. dtnrnu. CHts ku 
than tS blLl. Fme dpjuils. fluptr 
Floater Companr, 1012-P Lsdte St.. CN- 
CBBP. 

INCREASE The horsfPDfwrr ef rpur Fflfrd 
VB Iruoi 6S [d 12^ lib. WLtbeut SUDercba-TIT- 
IJIR. ^end fL.AA Igr detailed, airnivle La-' 
atructiDiiB. Power Asso^iatH. P.O, Box 
GkiUa. ~WL1niLEu^Een. P^lawari. 

BIULD ThLx uoweiruE. Inexnecislve au- 
uerchairflr^r lar anr autoiuKiInlE. Adda un 
to B lloraCDOWGT. complete pIbim 3B£ ?a|ru, 
Bex 43. Enat Ban Ptwici. cnUtnrnm 

PROrEgSIOWAl, fJldBPt man. 
SOtLs^tiiiEi!! roadau^s. EdLdfit motorcycle::^. 
fflotorJirooteca. auaTantrwd mntorm. who*lA. 
parla. ptalLX. HaildbCOlC CAtalOE — 123 lllUO- 
tratton^, plan^20c. MLdwHt. aox 
]!iAy-CO. CihLCBBa. 



AlTTa SrFPLTES AND FqCEFKENT 



SABO Aiwa — Wetders. cooiprcisors, bat- 
itty ebarwun, cur U'luilivr.’;. LtbL-raL LrlaL, 
terms. WTJte HoMrt Ettnipitiecit. Bon 
M--BI3. Ttuiv Qbiu 

OEMUIKK Hull niilo ponma.fsrs 
ler atanclADd itiadtilA. CoioeEiituJ Hardware, 
Cape-Land. ICnojcus- 



RlCUEAN U*cd oLL wtthmit wsl. Par- 
flci.i 1 *r». F. Gicwlb. Filrvimif. Qkla. 

FUATTNO Dntht* fer auto nerti. Cou- 

nect 1-0 a batlEry. Nu tanka boad. Fran 

uartlCnliars and ProefB. QuamaUk Co.. 
Are. neoatur. ILL. 



AIITf> THAILEHS 



Ready Now— P lans f-i^r nin? nnw Jim 
D4D0.V TialLcrB LhoLuOlDi! £lx EDOdom hoiue 
traJJcrj!. CatalcR lOc. Alan beW adJbJbtL uJ 
Trailer BuLEdfra Manual and cataloR of 
uarti. ntippliH and eoakpipent. Pt 3 ce 3 ±c. 
Hath 3Cc pcaLpald. Trailer A-uppl]|' Col. 
3t3I>-A Futton St.. WauBBO. Wla. 



HpIiDRCYCLES. BICTCLES, MDTDH 
SCPPIF.ILS AND SUrrLLE^ 



^'TlTIIZZEn" BLcyidc mntur. QuJtL. dc- 
DcndaeJe. -1-c7cle, 1-^m ti.p. BIcy-cIf atrae- 
Lure ubt WablurMid. ctnl^r ol bil- 

chanxed. IiOoKb Ibfee moterc.?eUi. Eh-IIi 
L batalled. Further tn.fanna.dun and PeOC- 
cst niatie to seo. -write Breenc-Twlor En- 
klJIrearhlil Curi>i>rAdaii. lold McEidley. Lu 

AnRBlc*. Cftlifornifl 

BUILD Comet muloTaonoiteT now! Ab-yo 
aimpLy deslened. »turOJc£t parts 
at'SEIablc. Wo supply pjirta-. tkrB-, Wheebi, 
moten. Utcraiari. drawing J3c. Com.it 
C^Cle Cnonpany. Ber 3&3i. jrfadLspn. TYLe, 
BDILD Fewer HCdbLere, bitdRRt emra, Wo 
B^ipplr tins, -whaets. motars. Lowest 
Uflcee. Send me tali' plans, etc. Butld-Ur- 
Own DsTlflci. pupt flA. KorUi Park- 

Hide. C liiCStfC. 

MofoRCVcLiSTB. We can Bave yoTi 
Enoury on paita APd acceWIO-.rloj. BareaLn. 
ItsE and deooL tm. IlIUBfrated BiPdefeou 
list IOC. TrLahifLe, 1311 We^tilnainn, OhI- 

c^so- 

motorcycle EiiElhes With air [Vf(H 

prUera $25. Scnrma. Bruadwar. Axtie- 

villf:, n. c 

HOTORBCOOTER3. FlaPB. jmrt*. bailLd- 
[ti.g- klLi. IinpCu^cd InbdeLi-. CaCjiloi. tOc. 
■CirCulurH Im. ShlppK MldlTi!!-*, Bpx 
M3 -MU. zanc*vil1i. QlltO. 

BUILD Abd £ell 3 iLp. JPldEcl CSY.. 3 lip. 
"senate-r." ''^s^pbDK." rucis-r I'nelni^. oleo- 
Lrie “hike" Jcioior — PLceiy othera. Copt^ 
Pletc pinns. phf>toa, druwIpRy Jn ntw -IJS- 
[lOie bunk. OPly 35 l: <U.S.> eiO.PLpH. 

Mldfoi HE®T&., Depr. P-n. Itearnny. 
NehrajskjL. 

SO SLIOHTLV Ustd motor scont^rs. In-i- 

e^t inudrLii-. f armor] V «iuLi:| luF ilLa.IU and 
UP. While they Liu&t SJji.nD TUf.-h writ*- nr 
U'Lte tar free euC.O.LOvUe Bnd Ir'iIbCtPaUOb tO- 
dx?^, Orm V^ndlnff Co.. ^05 Penn Are.. 
WIlkliiajHirg. Feiina. 

MOTORCYCLES. RecoDd^aoDOQ. Rev. 
tnod. parlj: JLCid acoc^^Rgriim. All miJces. 
Larse Btode. Bareatpe. IlluatYB.ted eat&- 

log. iSt. tndiiP Motorevok Bain. Kansu 
^ty. Mo. __ _ 

MOTDBSCOOTERS. MldireL culrXt Eaa- 
Ity pqilt, CoEDpIcMi rlana and lltaratUE'e 
on whBoLs. lLrE4. niotoYn. trsn^migmoPA, 
elf.. l(!c. Booxakdts. ShbaoutoU'p. Penna. 



ALLOY Pi^luoa — fS.Oe. HarJ^y, XndiBII. 
Hrnd^rson. Excelsior. Cleveland, cy Linders 
refiffuiuE. Bcorok wrldad. and. UBENd 

p*rt« rur L-ws. Catalogue ftod wlpsa pm 
l&C._D Blink, ill H. Dth, fjl, LupM- MP. 

motorcycle. Farts, mecwsocriaa. Unet 
comnEete sbeek. New apd pacd- «pe- 
eLklttb oh inaj] Orders, what do you iieed? 
35 page catalog IDo. WIiLiPiaii ]yiatnri=yei« 
A- -BlibOilY Cu.. 445 >£ ^apthw^t Plvd.« Kan-r 
sas CJty. Mo. 



AVIATION 



LEARN Alrpraft. auto mpehankca. body 
rcpalrtng. weLdLug. Flartjdalt^' i^tevLn- 
uOdi'a;. Sooa A Main, Kap^af City. MOu Es- 
tflblWhgJ \92T ^ ^ 

BUILD Eatnaa' TraknEr. InEXpanalw. 
ELisjlv hidLt. Oft procickB-nt handlinf 

stEPdaid coEitreOfl. Dt>st-alE^ nlSalktesI 
biecxe. GrE*L Iqn. Flaps tl.K). Eugene 
Barnes. C30 - 3rd Avc. Bo., BL FetEnhurg. 
Plv 

AlR MEOhantca oev book, prepares r-pr 
aLtrrall and EneiiM^ PiEchapic-a ra-tkag 
rL|uE:tE-a|(;d $3.00. Oroupd InstTuelof. 
N«W arlaUcn pHidL Prapaxi» for B.v1atlgu 
ground InsLruotor on all Bubjeeta. ILEue^ 
brsbed 19.90 pbaLpuLd or CO-D. Quiz 
system. L43S Flower SL, QlePdale. Calif. 

OET Into ■YJatlbn! Earn $^2909 to- |.^909 
a year as Pilot, meehsnlo or [leYonauticAl 
ungLbJCEr, Wt train joi|. and Bonlat fma-d- 
nates 3n locatkng rlviifoin emnloyment es- 
SEiiEinl ta nubLunul dcfcmit. UJig damBJjd. 

School goverripicnt approved. Write Tor 
iprorPLaLLop, IJnfoln Airplane Sz FlyiPt 
flehaut. aMO Alrgralt H-lNjlg.. Llnealn, WEb 

VrDfelLer HeaOouaitfTS ■“ Original 
ii-lk tvr"^. bIsus. Un-ts fri.'^r. Fac- 
tory prJCa'f. CaPVart yiuu Fbrd-A lb ilLr^ 
eool. dlagrari -wiLki SnsS-mcUoiw^ lia. also 
Uallbplulha lilat-aEure, SUppUcs. D*fj»ILd- 
•irii’ Standard Aero-Cratt. ft. Worth. 
Tpasa. 

I FFtOPELLEHS For aLremft. skedy. boats. 

! Fanx. AppCuviid ]iri?pn3lE-r rc-piiirlng. i^tA- 
log ]Qe. Banks Maxwell Fropollei Co., 
R.F.P, T. Ft Worth. TCK03. 

P.RJ1£ EaautJlul n«w 1941 fSLalOk Ol av^- 
latops' elothlPff. lewelry. nnYiriii-nj;. bagks. 
ln*Lgnlna-. Etc March. Av-laLlOrt BOPlpicent 
CoiriiMny. Dept. J-165 East 34 th Etrwt. 
N™ York City. 



EL.tTTtltlES, GENERATOag, ETC. 



EULKON LLfcblme aturngc babtertaS lor 
llflht and pbmdT. Hjlrnlnato acid butberr 
dtscUra. Long RUUTB.niEC. All bClddS re- 
built: xi!ncnitl]iR oinncs. motors, and tn^- 
CL-ll«ne<His artlflts ab Oargahn ur3«aa. Frre 
tntcrntlinK LLtcralure. T. BrulLb 

Co.. Croton Falls. Pf. V. 
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ELECTRTC.UI EITFPLIES— EqCTIFMENT 

FREE IMl CfltsJci. IDDD ^lectdcal bar- 
nnin;;. MnnTifn.i^'tqTLrvf, 447 LcJAf 

amidlHg. MLtltl-fiajMJifl, Minn. 

KT.ECrRIC FecLcLI; WrlUi-«Fidravu all 
mctfllj-. ll.K) postpaid. 'Bcjct Mfs.p 
itElE-H DntijiiRR Gro-ve, ChEctti^. _ 

TRAFTSFORMERS RbVtaund. toil Wind- 
ing. dlre^ rcsMtiriR Wl^eabtons 
Frtc- ^n:q]BX, ThacniU. Ooiripnav. 331 Ci^- 
oliiie. Ne^nah. WLj. 

ELECTRIC FEHCt:JG 

S Vo-lt tiplta. W.T5 complete. 
wtiQi^biv nai£9 

WELDCNG— EClCERl^fG^PLATlKa 

HANDf A-Mtflletnf OLitflt for elII kJpdn oJ 
etnull Jots rc^iTihrlnp hmt. aciliJcrlciif. ra- 
dtal^f v^j;^rltvf, lAad burcUnt, brBzli]B. 
gLafre-bJowIni, «tc. Acetjlcno 
t^Dcd. No OK^gmn Dr noinpruud bIx r=- 
qulKd. SinpLy liiLtAfti la iiceLv]«tit autq 
tanJc. CooiploLc -with t tJpa nolatrLng cop- 

ptr, hdfiE-, CGitMEtJanx, B.nd eilv iJuLruc- 

tione. Bend nc ui-oiaey. Ray i>«tvbLQ tB.H 
pliiH pwtnRr iir .Mrnd 3E and Pt 
prepay. Moti-ey boclt ttjatab.tei?. MILaa 
KmbftEI Com E*!lt ™ ft- WlMonai n. 

BAIiaAIlfS. D^raonstraiar wiiiitn, 
trtatkUne ini;] electric drljC- Hiilkd ^nqr P^n. 
nartable^ bava tEOH. LlbenLl trial, caar 

^rmH WrJic Hahart Wcldor EspbanHU. 

&wf M-iia, TTpy. D Mo. 

D-C. Arc-pcldcr. boiEld it y-ivurflall Ironi 
Bbib^Abjlt arbcrulDr^, VCbklc piotO^i 
l:«ht Dlanti ffensraLQra. Flana tl.QD ^aaeft. 
Wcldcra Cluft. AB-a*^l2 M-Mart. CTllCftM. 
For ■Hale'! VtlalClE- ragl uri, wcldi-nff auppllK. 

A.G- Wi]]derB. nla'os. ibatc^lal. Fraii lit- 
£TiatAirfc ^tgraOFt'g Service. Cantoia. gaa. 

HACUINERF^ TOOLS AND SCFTX.EEB 



PlprflttoF^. plumbor*, 
cdlflelda, pell drillen. cq^lractdrii. in«- 



ATTENTION: 

^ I” 1 L m^- 

chankHi. hndJiiftry. We h^vi peilect^ & 
vUpproai, nononitlilTig, Eell-adjuftlzig, 
Prtneh. Placu far uiakjnR it tl-CW. 

Boa l&fl. KoK omo, lud. 
"' butld Y^r own 'l□iMili^ 1 Qe t^is. Equip- 
your ihnp at tin iqtLiiii 3. Wq fuTrUeft p*r- 
Icctl? -dni^cd. jihQp->tMLcd eutlnav^ pro- 
f»]$loPAl iMuejirLnta and. quality biatemla, 

CoF kniUinE' cno-rlijlne, bund ux and 

SI oUier DietAl and POOdPumbiF toolfl. 
N-evcF a oojnptD.tiit qn PuiLkity. di^gn or 
pncci Ssnd Iftc — 33 P«B^, illustf&tco taU 

alOE-. Lc^la linchlnc Tool DnpL 

M-9 . Bei 1 1 flr.^Sta-UMl^A , Lm Artc^ lea- 

UICIUIkUETERS, btachJnjat tpali boilfTht 
^o3[L "Mite" BqwcEI. R. D. J, Eaatob. 
PciinH, 

DE tjPXE Xf«^the t«] paaL frlnder. You 
Old. build it. Wc- fpmJui iryibc- 

rlal, plana. Send IDc r-of parUoulak^. 
gmrr Machine Kingftebcr. Okl^. 

LTBT6 Ot all United BUtca cnanulaetarn 
era— JO uam^ lor ll.-OO. Stem, 43^ laili;, 
CTIOBgP. 

CONCRETE BuJldliiE block muchinu 
and Qialda. Eaf? ppyraentd. catalog Irea. 
DOnCxeti^ Idacbjne Cg., £1.3$ ^gnu|b C^enp- 
toci A-ye., at . LeuJ£ , Mo. 

MACHINISTS Tg^ CbciCs kt bai^iiJo 
pTk«4. Clrcule-r tree. Cepuder, 36N Wes- 
Iry, Berwyn, HI. 

WTLLAHD Lathe With icap. Kd. 
3 Pif&tt At WHJbOgy h±vui knllllrifc lOaebibe, 
f«rr atBD cofw drlfe, Write Rkt tuti nar-- 
U.£tiMra. ciiLcEnEiAU MtacEUner:^ As Supply 
CofUHoy. 317 £. Second 8L. CJncJnnau, 
Ohio. 

nwTT.T. □finding atUehroen'U prlee 
used with bcndi ^Joder. Literature 
QEi r^g«t Trswtw-Llta Cq,. Sidney, 
lava. 

ENGINES. UQTORS. DTHAMO& 

REBUILT Mqtora. BJngle phEtae, 1 ft.p., 
$35.0$. 3 h.p. teS.M, giber QciictilI 

Repair BerTke, 37ia Ogden Aye., CHleago. 

BAHDaINS — - Welders, eleetroplatlng. 
tnotnr gcDcraitDr^. BLmrakiCced, Uberul 
terma. Write Uebart±, Bax M-914, Tro/, 
Ohio. 

1/34 nr. AC biotoM, guar^bteed -SS-flO. 

City EtccUic, 



f-’riFw. Kmenitflfrs. t^uern 
£111 B. Call To r nla. .Chajaij^ 



!i494 Speed, rcpulBinn In-duC'’ 
lion. imerbALloi rcotora 114.54; equlnpod 
with. S ft. Iwill bc=P.rln.x flejclblp ?ihH.ri J22.M, 



Bbtler EEaetric. 
CPiwgg. 



JSB5 Mlipaukea Ave., 



HORSE, lia VaTB. EnduqUoo BL$tgrfl, 
RcbiEllt. j]:paT?.Titf:ed 19.09: othEr alr^. 
Wllinot Aulo Suuplr. 3347 £L fagl An.. 
CLIcaKO. 

" AIR CamurcHara ” i" m. K) : ' ‘ 3*3 

17.04; 21||X3 Cl^trlQ drills In 

l$.M. Free relder National. 1415 B. 
State, Ctiltpto. 

DOAT^. OVTIKJArD MOTORSp ETC. 

W A VAKS OulboafAi, roubnalx, dipiik- 
baata, WoUIphhI Ready-eut JAIto. CataJof 
F. Grc.-CriiJt BojiLt, kl]]Jbi|i-n,. Hew Jiyr^jy, 
13 FOOT Plat bgt^gnv rowtdB;t. Com- 
plete plaua 2oa. Free ^ulaEdv bdul-bulldinf 

S lana. The Rudder, lb Murray Street. 
cW Ygrk, 

RUILl^ Vggr own boat Iroco our plana, 
paper palter oa. fruinra or matcrloli, aetid 
14c for clrEUiarif. Orreuarn Boat CoonpanTh 

Suglna w. w. B. mchlgan, 

3t^UU^ Your own boat with koook^dg'B'n 
riiLDien. Zn^y to put tofetHer. Eavt a/a 
bullder'a coat. hik_ boat catalog— 2bc. 
B™ta Boat Co., Dept. PM, Saginaw, 
Mich, 

MARINE Power*- Basils convert an? 
F^rd motor -fdomeetfe kxieJ fgrelgp.1 wtta 
Osco paru and nta. Coroplete catAloguo 
35c (eolnj. OsmlUiwa^ 3444 LawrencB SL, 

philunciPftla. Fenaa. ^ 

ROAT Hluconia^ and lull aloe out-lu- 
ehaoe paner paLcenu, un^ Lateet 

dr.KERTUE. all tFoe txJeaaare boati, g-3$ It. 
Illuetrated '''’Build, a Bgat'' eatoJoe'. 10c. 
r&nnk “How to Build Boata." (J.40: Pia- 
nne hardware eatoJec, Idc.J cievetami 
Boai Dlpeprlpt Cd.. Station An-BG, Cleve- 

la-pd. ■onio. 

OUTBOAR]:H9 ^ Save 1^. aeod lU^ 
parlA, all makee and Enadeli. Barolnfl re- 
MEllt metora. CrapdaU Hleki SB 

_Ce mm OB Wealth, Boetun. liMfl, 

BOAT Dtalf^ri ait highly p«Jd prolea^ 
Hlonalfl. Oomplete eoune bv inaJl, Catalog, 
Wentiawn, M^tijilt. W, J. 

FOftU-Merouiv-'tepftyr marln* OMive^- 
BJonfl. Calolo# lOc. l^hman fimgJneerlng 

Companr. PetrtL D . N ewark. M, J, 

FREE With eaciL* rebuilt motor pur- 
chaeed thti month this extra equipment 
absolutely freej lull dun, ptrwinw, flin- 
ticla, preaEr-iw tuehLOO, StarLLbf eor^, 
ahearlng iidriD and lube groove, aac cut- 
board. batnlmi. alt inuXHi. a.ny &1zr~ OUAT- 
anurd. 5c bring? llatings with InfornLa- 
tlon boat deelgu book Ih. ChicqEn'.s blg- 
gMt dealer. Master A BOQ., 313 CtU- 
tkgo Are.. ChJeaio. 

BFORTING GG013S, □TINS, F1SB1NG 
TACHLEp ARCHEHT, TBAFrihC 

SBB Ssfleball and fDctbaJl sjusim Jo cpm- 
fort with, a ■'□Tandc lander.” Also lor ca- 
noeing, boatJne. etc. — ar^^^herg an oa^yi 
jgft, oomEgrtable aeat with back Ja needed,. 
Folds cou^aclly. Only 13:.40 postpaid. 
Write Tor fTee catalog. Merubcru dotnpaju'. 

InC., G-lenduJe, Cullfarplg. Dept. A. 

FDR SpUndSd. tLpoearanEC and a com- 
fcrrtMhlc ctJp on jour revolver use “Grip- 
D-GrlM.^ Only |3.B4 per pr. pcotmld. 
wnte for free catalog ci huotlti-g'. Qdninic 
and archery Jtenn^. Merahon Company, 
Inc.. Q-tenaale. C aliTor ni ^ De p t. A. 

ARCRERY Eq-Jlpment: Cataiogiie tree. 
Mld^weic Areheiy, SSoJ^A EHwt ifthn Chi- 
cago 

CSAIiliENaE Weui- With ■. “ChaUenge” 
Dph Cose. Write for catalog. Merabooi 
Company, Inc_, Gkpdale, CaUroruLa, 3>ept. 

33QW And arrow klLxi Fur tuakJhpt lem- 
onwgod bow--£lx arrows tl.76. Fostaae '34c. 
CouAiruction biMk Sik;. Catalogog 

ATchprv- 417 gpouh state. ChJeago. 

BdWS,. Arrows, raw materlats. Catalog. 
3c. TTic Huw q.PU Arrow Shop. UaxyvlUc, 
Tenneaaee. 

CQUPliETE Comping, hunting pqulp- 
nient. Used guns. Calalos. Btamo. Eowe 
FUr Cfl moaii y‘,_COO p Kr3i Mfclb, Maine, 

BARGAIN&l Dun catalog BO, flahJng 
catalog £c. carnet calulng 10c. uiehcry 
catalog Ac. medal-award catalog 14d, gcIT 
cklulng Ec, Warshal's, JMret-MadJEPn-PM, 
Beattie. 

F£ELB GLASSES, TEIESCOFES AND 
MECROSCOPES 

LENSES — Uulld yopr Iclcfcope, 

Held flau, microscope, rLOeeecrpe, etc. Aa- 
portragnt nf flftTcn — g],(m pwtpaad. 
SllE^tly chipped on edge. SaiiAracUcB ab^ 
colutclF Eii.ara5itccd. AmerlcaFi Lcns tJoin- 
pany,. 334 Norih. Mayfield, Chicago. 



ASTRONOMICAL TeltaeopE!], blnc^ulaia, 
comernfl. miorcscooH.; bouaftt. sold, re- 
pal^^d. Bend HJe lor list of InitruinentA 
□tslrccL Rasmu^en. Boi 394, Anutgrdam, 
K. V ■ 

TELESCOPES, Jfflgroscgpc^. blnoculara: 
bargain catalog free. Brownecepe Oql, 9 
WKt Z7U1 Street Hew Vork. 

ANTiqUEg, RELtCS, INDIAN GOODS. 

G47R103 



GLASS. BcMtjf, minerala. cuUm, caiu- 
^ at Junea AtnJqut*, Narthbntpoh, 

Kanjkj. 

SWORE^.S. Pt5tols. -dagaeTB, armor Hat 
I4c^ Robert Abeia, uexEngLDn. Aw.. 

New York 

CBINQOlLLrt'9 Indian Crilt Muaeum. 
Ha^lwork of all lodian tubes. Jamaica, 

INDIAN Relics. beodworL eolna, cuiifu. 
minerals, old glaaa. CwtaJog £& IndJua 
Museum. Osborne. I-Ian^ox, 



TAlflDEPUUV 



aUOfii— OTl3ilr. w)l*r. ftlact or browa 
bear, tiger, ibodotuin ll-un,. bgpeat.. cowte. 
]» 4 Kard. aimg hcods — Deer. elk. aLbetp. 
antelopo, mcosia Hundreds gf choJoD- sdh^ 
Imeiu at um«u»lly low tUlces. Seat gd up- 
DTQval to reLlaftle persons anywhere. Write 
tAday lur jclecilgn and prJoa iHi. JdlUU 
Bros.. ]44'9 Broadway, Denvw. Colo. 



DOGS, FETig, BlHDg 

BEAUTIFUL Reglsttred Ngwfoundland 
^gpdei gJ tig h«tUT type. D. F. LedJhan, 
Rdute 43, North Readlh^, Mu^. We- breed 

JfcwfnpjidlncU dcLuBlvelv. 

ST. BERNAlt&&^]] hreEda^fiLolla 
treel Book IIH photos, dekrlptions recog- 
nized breeds 35c. RoyaJ Kesnela, No, Sj, 

Cftaia', H- ¥. ' 

3FORTSMEN : 1£DQ PalntcrB, BetteTE^ 

StraJebt CHiDers, romblhation HuhtenQ. 
Rabbit- And Fox. Heondj;, Reasonable. List 
free. RaEoaey Cr*ek Keittielfl. I^m 5 c?i IIL 
BEAUTIFUL Pbrt "White PO-llCC dogs. 
Aiisonia iCecmelf, Moae. N. Dak, 



FARMS—FARM LANDB— REAL ESTATE 



aovEHPTMEMT Lttod H.» acM up. Id- 
formation all slaua 35 eenta, NatJumil 
Tai SereLcr, I0;i-7A MaJeatJe Bldg., Detroit. 

RIVERSIDE PartP' WlMl dnwww^^ fer- 
tile acres fronting ocnorcto highway; fur* 
nlsh-ed B.-^toean hopAc, bath., gpj^.. oleolTlc- 
bam, poultry houAe; only tJ504; page 
4'3 lieg eaLalug ] 2 Ed hurgalna many state*. 
Etrout Realty, a&5-P itb Ave., New York 

CUy- 

REE The HlghUndii d Lpuklnna. Chgko 
cut-over laod Belllog at law prices ou Ub-- 
oral terms. DovcHptJvo booK sent upon 
request Loug-Bell Earm Laud C«tPn,. 
47H R. A. Long Bldg.. ICanfos Oily. Ma^ 
□OOP Tanzi banraip-i. Washington, 
Mjanesoca, Monte pa, Idaho, Dregou, 
North Dakota. DcpcndBblc crgps. favor- 
able climate. Write far literature end 
Hits describing typical farmx for 
^ecJIy slAte. J. W. Haw, 114 NorUitm 

Rgclfle Rv.. Bt. pg-uL hjliin. 

14 ACB-ER. Next White- River, -qiilbj- 
proved; poulLry land. (1B4. 15 dawn. 15 
monthly. Ftvc list and literutuT-f. H-uh- 
bard, 314 Czossmaji Bldg.,. EaiuaB CLIFi 
K ana. 

FARM MAtHlNEHV AND SL’^FPLIES 

□ ARDEN And small farm tractor* *A to 
^ horoe-jHwer. -tTS.Hl and upl Ride- err 
walk- Catalog free. Shaw Mfg. Co.. Dept. 
FM4. Oaleaburg, Kanu.^, 

FDULTRY AND FARM SUPPLIES 



MAKE Mare money "I torn nouitry. Learn 
how DtftefS get big daily IneboiE-. Read 
Amcrina'a Iciadlng poultry ntaga^no. Flvg 
Tears- ll.QO. sI'X mnnlhs lOc Fnultfy Trlb- 
gnc. DepaHilPfePt E- 37 , MQUnt_. M gm*. in. 

MAKE Mon^'j' raising bralLera. With 
HrgiTcrtT Satlrzy Brooders, plus good 
chicks, you can start selling brollcra ped- 
jtably In 4 (o 14 vet]tn. CujupEcte hroLler 
[ijahl 4 9 S low SA { 3 T. 45 , freight paid. 
Emal] flown payment, easy Free— 

Broker* lOO pofli: caLulbK' Explaining br-odl- 
er Lualpess. Brower Mfg. CO.. Bax H-Ql. 
Qlilncv, 111. 

DEPEh'DABLE ChiCka. 13 . 4 & Mr hun.- 
dred uo. 'f^entr brp'ds. Oldest miaols- 
U.a. appfoved ftatclierv. Icnown for fair 
dealing. chestnut HawhEry, Box 40 , 
OhEBttiut. UilPoiB. 
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POPULAR MECHANICS 





PhOi'lTAUi;.?; qrccrjiTiDNS 



YOIT'Li- L>l|cp r«i£i|.T-crJnF: jniLrrdc'b. 
w\i^c-, inakLcLg CHlppf4l T^amrotiUr-ii. 

iititrii. MTUfl fiTPrinkk. PJjIeit. 2B«. Ma- 
Fian. In dJuUa- 

MAKE yoyr"owFv PlniihJf Md14s. aim- 
uar/. Art [^'^ood;;, Ha Vt] Lins-, ArlLfluhal Mar- 
bl? FloOiZ-Jat- -LKiuLd Marble?. Litcmturo- 

IfM. Kenfilpo, t m. Farfc Hidg ^ i, Ij|. 

DRAW lull slrk, Eiirii bltf ]lLi>iifly, 

zi.natGi:nj--j]udl£r IfuLd^ (FH-l-n^ aE13^4Vt‘<7 

to draw friw hand wrf^ctly. 3q Rarfr^-aus 
pi^nsnt, ^iMd: ff lor completd LraLniTiB 
Lsl€IU(UL 1S JTidlVldU*] crltLeliin. Maciirr- 
bac* p^arflintrf. Rny Ruspra. Bft7-p34 A.L'- 

irtjdgie B idi.. Bj(iQka>’iv,^H,_Y 

MEN— Wimicii, cis»rat?""Spc^:|n.Ltr lypTidy 
FRctipry" Yulin^, a]] dr riip^ri! ILmil. Opppr- 
roT ttcady Inw-m-f. 4 Our Had year.} 

RpKsqu.Lp C iin.dL F3, E^ L Qrjifliig. N- J. 

GOLD EiabVpSJie. FaacJnatinff. proflt- 
ahlf. FtCP bwSckC. Hn>rac City SprtLaL- 
tin, PM 1373, BprinBA^ld . 

BIG Manoy raLttng r*bbl't^. war ^hart- 
agD-. FT-re ckruLp-r. RubtulriEs. BawUjajc 

Or-nrn, K^dtU^by. 

STAKDARD Rabliit^ Pet, MJltQH. Ptnna. 

Jl.nn. garaplt? djmf. 

RAli^E Ansdra vftM brLdice 

iS.Od pound. Griru sIcudlB-, CkrfftUtO fl, Hi. 

liLKift FHO^f Hall AcrVr Growl Hf mji- 
BexiE. LiPHi. €DtitracC euppII-i^. Fall pltiit- 
Ins- Fmtiaalartt Hie. Au«olat4d OrowrTS. 

Dept, lb. Bt Norbert. Manltdbp. 

STUDY And. BijCOine a ll■^^TWP^t praclL- 
ttonnr at thei' nrw pstyctial-nfcJctil r$]Js:iOUB 
cimwDlloTi c-ntled "Qncrie^e ' for bmltli. 
haEvpLo.c&is and proo-pErJty for f-elf and oth-- 
F.a^, Harare Vtifdy nntr.se. Bsc-clusJve tqrri-' 
tors' In your dlEtrLet now odpp. Ri? flr=-L 
7,4^ iHiOklet fr^. Write "Qnenesa 

EgoclPty." "Bfix '31. ^t<*PC'Ti*ni , mjjj-. 

WELL Y<hI rI-vb ua A'lr first l4(H VOU. 

makp? AftOTTiOTna I reel Work hprist. 
tl.OUD month reported loxctntUmal — fui]l^ 

tiiDBl. EKPcab Durarlacl' HatlOPAl. BOE 

Tjjfl. gan B^rnfinllno. Calif. 

tfO.-nu WEEKLY. Nado stawi-or nnqsh- 
rooenj for ue, dri^, DomtnlaLi 

tfit Free tpawn. NortJs Aoierlcan, 

jMlaP VanEn. Taran^ Ci^t^a- 

AE4NDUNC1NG haoic dLildy £OUr£;e 

in rprnrprrciB] bnkinR. Quod flrl-d. H^tLf 
denreuJan 'prooT. aetipol educa^ 

tLDn sLi£Hc)E:nt. Sr-Pd tgp Erco luDlcIrt "Op- 
DortLinillBB tn tb« BekltuE Indu&trV' and 
reflulrejitenbi. Nstlwial BjitmE IrL-fttluie. 
1315 Mich Iff an. Pout. 3^JI. Chicago. 

angler A wwl raWiltfl ofts. AsntrtWa 
rfl£tNt jirowln^ Endue Dv. aiari now. 
pafcgjA H.fthbdEr>‘. Qb^tj;. HqfUi tJjikPt*. 

RAISE Chlpf^hLLta mbbltG for us. We nay 
un to Bii. doU^ra eaofi. Catalocr i-V\d cun- 

tracb IDe. Saak caUtlDK, Ynx subscription 
RabblE MaaaEdno BtAh]''B. Bn IQ, 

BoEtuea Fart, Iddr 



BOqK$, PERIDDICALSh pictures, 
FO0TCAailb 



ANY BeOik rtiew. iHib-oI-prinb, ueedl 
prorapEly MipplJedS Lowc=l prices* gond 
for free ba^^eJn utAlcguiidr Old Praro- 
Boot Shop. Ml} AruidUL Court, F^ntlar, 
MU:h. 



BOOK Ee.rRu.lrui: LalitldRUi!- fretr 

Bense^PM. JP Cburch. ^WcwJiTprk Olt?. . _ 
WK Beut iHokB hv oiell. ClrcitlatlL^ 
Ljhr^FF. gngff Hgtc-batfr. Detroit. Midi. 

&e BUYS E4cli dated lEieirielueA. Do- 
foTCEsn. nrt. Also -over ir^fl.IXip 
lUUfd and new tnKJk.'i an eaREitcu-rlaR, scE- 

cnccSy chnnjstrj , Rnglgcy, ln.w, ptg. COt- 

alog ]Dc IrefunaedL CJterone'B Bock & 
MaRaunc Conicr, Plx3;t A^-enuo, Mew* 
YOTk Cltv. 

BCnEWEALIi MeteilEU. Saipplc copy 
3 the. ^IPA llBflft Hi dg .^ Ln a Anjjc lus .. QnSif, 



MAOAEINEB. Back minPcrs. 
MuttaEjMC Mart. Itnsirn, H. Y. 



list 



GAMES— ENTERTAlNME?fT 



"HOW TP Pcrroj'm Srunta oI the atago.” 

Jpg bpaklfit, tF-ru!tics nnt tricks nC jubt^^ 
fllug. iHlon IwlrllnH' aariilMtien. larlac, 
vcntrilmiitsmi. etc. Floyd Brothers. Pub* 
Lbbvre, Ttiualjjaal D«pl.. ^ West 

Lngton. cmcanQ. 111. 

FLAYS. Gpc-rciiiLS, niunlciil camjcdSot, 
complete mlnatrcl flr«t-Dafte with Bong 
pragraruB. tnaokCbc^ £kilA, uaudcflUe £cla, 
motioloiK. Utalon. reolt^tjone-, Juvonllo 

playj and Jancj-, tnUiEnl ruadluRs. ualci-- 
UilniTientj. ruakc^iin jrcorls. Cataloa frr«’. 
T. B. DeuJeoQ iz Co., 203 N. Wabaan. Dept. 

ll, Cb.|caRD, 



MAGIC TRICK R. PUKTlpCS. 
JOKER l^OVEliTrEli 

MAGICIAHB UitalOfl nE^tit trlClT, fOc, 
atcrllns Maslc Up., H« John R,. EtathVit. 
MJeli. 



Magic Tricks. aiH>kratiiE. Jllusionn. 
New. Oftchianii' hw. Li,st£ U^:. Muc s MuRcp 
ghnp. SQfi^B Mfiin. FL. Wilkin. Ti;^J|. 

AMAZING Hd-w LM laaK Mtfiii calaEt^ 
now m3 the pass, iic rcaoryci; ypur errpy, 
Order ywirjt ngw, t^iiLeaRa MagLo Dam- 

PBTTir . ai ljQ Manan Av r.. Chlcai iO. 

WORLD'S Ltu-Rcui uffifoMlonal maRip 
sbliui keem red Jti ti>irclii vlth ]atui=it Irleke. 
To receive uialJ-mifis tend Site f-or l?'la c*.l- 
ainr. JSIcJdcn. 220 W. iJrtd SL..^ K^.TorlL 
" ’magicians’' ‘‘ HeedqiJieTter^. ’ 316-naac 

fiafnloR. parlcir, pralesl^nal Irirkn-, 

3!ic. Kantci'a, M-J;311 Walnut. FhlJadcl* 

phln. 

koLLY~WOOD Boeclall MaRlciaiu but* 
!□□. rntalaRije. rEikiI IIIilsIoh and ftce 
trick, for 3Go. Maalo Houu of Charles, 
sai^ llallywi^, CelifernlA. _ 

JUST Out^’ Hew 10tl cataloF’SKi IrlcXir 
A]] tJiB In-Lrat mapElg. Ftu;$lr |p*rPCd. Yap 
ftBfiaED-inyatJly [rioiids nL ance. Large aa- 
Mo-lment. Lowwt pdcca. ICO pagcJi. nr^h* 
EUj-cly ILluElrBled. Sand IPc todsy! Lyle 
Pwlilaa. Mailclftud. Dalla a . Te x M-. 

Earn Money in any crowd. Call namca 
bf !jtimnRew. tell ujMpgkEFniiieatiani. Pro- 
r^AKloeal teuxso mind reading, spirit wrlt^ 
Inn, etc.. tL Benderw-n. Vn ^11. 

~B-ern.[irdinD . C alif. 

WOiiLiD~S FLj]3nl££t Cdlaiog! tH4iW\ Dl[- 
fcrpntl MbrIip for every gna. Pgekct trirts! 
Joteai Over flOP mirttratL-oiiar Novf IPc. 
VJck La.-v^'sLgn, Dept. J15, Quteru% UillBRe, 

H. Y. 

HEAL Ogod pa^rty trlcki EnCormAt-ion on 
4-i others. lOc. Fat Hunter, Box 3€P-B, 
EvansLon. IlllnaU;, 

BT.1MF COlLtCTING 

POamYELY Greatpjit [rei^ nflEr — laWit 
Scott' a IjitcxfiAtiniuil I3-.50 ateid^ AltHim 
■^oycring entire world, contalus Ji.onQ 
Illus-tikLed, dr^iipLivp ?;piLCEii: SiOthU'l 1912 
-fetn-odard *3.09 catatoiuo *'Pbimttly’a Cn- 
eytlBpEdlii''-*lticiLh Bli^lntal/ {tcc tn Bp- 
p]l04T3tE for lorelffi apprevalfi bccominv 
ciMbtHnrral J’jyiuouth. Pcpt. A5^, Bc-ll. 

CAUrarnltt . _ 

FINE 'Approvalfl, Yreahly mounted." 'Fa^t. 
perianal aervipn, Tell m.0 'what cmmtTin 
you collect and I'll &und their fitemiH. 
Skinner. 3fla EmS Fourth, Lon*- 

CallE._ _ _ 

J210.D0 CATALOG vilue Armenia for 
W.og, Col:Lcct4on coritbliM T2fl dHTercnt 
rare Amieula. Sead iwutcard f-or calAlog 
nijrnlic-r.1^ — hitRa llJit baraalni! ppqii.ld 
Field, MenriPc, N. V. 

VATICAN City! 3 dinercnt ’Sc with ajH 
PhOrValS. Emplrs Sttlss, Box 2Eit, ^prlnu- 

neUI. MlMotirl. 

jeoe tl. B, SSa with Ji-pprovab, G*jy R. 
Fjeeae, H.R. Ho. S, Box i95. Suuth Betid, 

md- 

RARE Qld Sainna art &c Wl(J] a.prprpyAL*, 

T. if. Bailey. Flereou. Florida. 

£e0 UirFERKNT United AUtr:A RtH4F11>y 
*].«. Delliacerii, I2E-N CaldwcEE. Chai- 

h'tW; H. Q. 

IDO DIFFERENT U. inn U-llh nppr-in'- 
Monlnr. 1^13 WavorLy, Cluclimatl, 

Gfiitn. 

J0D4 U. fl. nr fnrc-lRTi R-mbbriRJE. 3 lie 
ouch, iwo 25c. Zaody, Ii39 Blngaraon, 

ReadinR, Penna. 

SCARCE Yemen. Judacblna air ntiiLl, 
□■renuda. iGcnrRe VI L Hntay ^ncu' c«m^ 
try), AecenGion r Largo bicelored alaktipi^ 

2c AJ>ptnVu.t upplicnnU, MauinhlnW. linX 
HM. Ho ftppank. N. Y. _ _ 

ICO niFFESREHT United '"a Lalns “ 3PS7 

53a__ Br«dwAV . Oak]aisd._jCalif . 
cKjNkbe EtampB. Deal direct, chean^ 
er. AppruvaL^. It. J. Want, i L^m-Chla, 

MiitunR, PrklT iR. Cblna. 

fid BNlTli.[} aialRH slump and lHi{j;t rul- 
ed brochure Caukda alainmi 3u. Pete^uijn, 

But 21. St. PauI. MLnnntn a 

50 FREE, CjitB.lecinid *t- AJ>«im 3c. 

^imrd. 13 Winter HlM^Miifi. _ 

73'"DlfTRRENf "u. 3 "iflc. appro'^nk^. 
Album ScrT-lce, Route 57-12, ^leaix City. 
lQV\k. 

Jfl4l STAMP Catalottuo free, hw^s Brit- 
ish Nartli Amurkun, UnJted SC-S.Lr’!,, fci- 
elirn. free. Gr*y Stansp, Dept. PM, Td- 

ront d. Canitda. 

TRIANGLES. ID DJUlTuIR, Ifie. WortU 
log. Apiir-iNvah, Clyde Thom|i5on. W-t'TrJ- 
ruac, 5iasB^ 



SENSATIONAL Cobiblnaiicin clTnr! BEr 
burYet 105 different IticlUdlair Iteland. 
Mnnctiukiio, Ecuador lAmi^rJcan l^oflE Jn 
full OflIoTTsl. iNin^ljr: uirmnlb, cgminenia- 

ratlyea. triangle atamp. £1 United Slabea: 
cnmpleto Jiet Unlt^icl State* tClCKruphs. CUt- 
aloeln*' 20e. Packet BrlEJal] -CnlanjEi, in- 
rludina awalJor. Hyderabad. Burma (new 
country) lubplM! and cordnaltona. licanw 
Far EaEtej]3 ret»ub|En caiulgRln^r ^Qe. Bsr 
illintrativd tLiti cr other baTflalna Total 
cfltaloR orlGe aver *3.491 AH law gnly Bn tn 
ftworoviU apTsllranbf I ■fforld-Widc Biamp 
omno^nv. Denari, ment M9-W, tiwnidcn, 
P^_W_Y_OTlt, 

EEYCHELL^, NcJrl. Caymaiafl. Man- 
ebukug. Brunei. Turtfl Calcoi, Bjitish 
Solomons CCaiknlbaEanrih, Bvi’rythlna; 3o 
■wJlh npprnvala. 'Vllilfiff. 130-Z ClinEuil SL, 

Brook ly n. N. Y.. 

ClIOItrL Srtfl ir, g' or foreign— 25c. Ftee 
IMicKet to beglnu«r.b. Marlhcuj£>t, Bok r»€L*. 

Kiini iu; ClitJ, atg. 

LOWEST United aiatPR ttamn PI-ImT 
Free- Illustrated oatalagLie, Crs«yey. Ber^ 

wJck, P ej ]]ia. 

BCAR-CE TrlnriRlc RinriftlU WOUdcrCUl 
miCkCt 115 dlllcrenb Jmin slrangE egun- 
l3dci. British ofilonloB. Haiti. Ta^Jiuala. 
Pictorials, etc. 5c with approvals, RciLa- 
ble, 95 Haamui gt., Hrw Y ork. 

2fr DiJ'FEHtTHr dnminrcan Toc 
fj,taTO]i5>. Silva, BOJC Ml, Trnjm«lty, 
Dominlcarii'ep, 

UNPICKED! tW U, g. rcv-cnura’on^doc- 
iimcnta — mcl (749 — SDC). Vammorhis^ 

Hyndman Fftpua, ^ 

U B. MIssLun miifuro Tioavy with COm- 
mcnioratJvea, pouiid -IDc, 10 nnunds t^.5b, 
JIOBlage ekira. M. Wprth, Bgx 3W-A, Brm 

hinww, Pentipyi^'anla 

fl ICELAND 3 Or With’ ni^rovalAi So-ner" 

1^35 RlM^ III vd.. nnusinn. Texas. 

FftEB "AnnlioTSfl-ry" prlM lilt. Dar- 
■B313B jial-orel W, Targ^n, West Fnitlr^ 
wand, N. J. ^ 

U. a. LsaidberRh nlrcnad gply 5C to"*TI- 

E wfivnl ap^llilAiriln. E. P. Jalliuaji. Bax 3GT. 

torRan Hill. C«1ifgrnla. _ 

2D0 UWJTYD SiaCce stampn heJore IaTb. 

TaelaC h, Weilvlllr, Cffnnr^ctJgill. 

DIFFmENT BOW OeoJ-gt VI iOiwUjS 
Iruan BH-tinh Galfinlf'i; In all part? Of IhO 
world, 5c with aoprovaEs. BooYmmB., Dm 

115 -P, N»plr-Hrnwi W. J. 

'^ii'lIOLESALE Supplement? to dealer* 
for Ibc poolage. Hundreds ol bargain?. 
GrauaiQii. gtumii*, l(fl West #5nd. Kcir 

YorY. 

SUFEE^B ApprDvaLs, ]3ti prlc££. Slanitik 
1/3 ta 1/i raEBluRuc, P O, Beaten I IDA 
TT*m.ont_Sl., BMlen. Ma?s. 

""tJFEX Freo^A^lu’CE hair sheet nf Tl]«:i 
Ja UBed tQ aiiiwcr ■i^uia'b tojin Lnqulrir txy 
Mr mall. WEltc today for ^r stamp loan 
Jnfnrmullan -whirh yau nr a friend fanj 
UFO POT gr at Bomo future dat-e. 'Na abllRa- 
tlOUSi — -$34 to- *3D9 nEamp loan? 5f3d-Wo?t 
Finance qol, 301 CoDimcTca Bldy., EaoEaa 

City Mn. ^ 

SMOKY Mdunliln EwmmemaralLTO sheet, 
[arRni U. s. atRuin Lafued. and 33 U. S. 
Including HUBmemiorallT-iiji. ajiinaJl, ttv- 
onlic?. cbc. GaLxIoRi IISv— Tn approval ap- 
pllcants for fo. Curhan StaiuD Company. 

Gloucittier. LlajiS. 

UNETKD state* best mJiturci, Site iL. 
CaiLA-da 75c. Fcr«iRO BQc. Muslon. 4513 

Nnrth_HaeJ nc. Cblcaio. _ 

jriqo WORLD WIDB-^DT^ Oi- 

lers freu. Kllt'i«?c^nip, Kent. Ohio. 

PANAMA, ai3QWHlk“"Oid OlDrjr" lb nat- 
ural mior;i, Atso NLcarftfua Will RdauTH. 
l-nrlo-dtnR R'lca.'nilg NgrCb ManRutla -dla- 

moir.d ilprg^’^t IP the world I} Also- Pope 
PluB 'T^ace'' Btamp, triangle, war xlatnpH, 
cte.. In 3nC 33 dltferrnt nqly 5n mrltb iLp- 
provals. Belmoiil Stajap Cn., Depi. 5, 

Wmh i nRlan , p, Q. 

CANAL ZiOtit — PatLaDiii Caua] emnmem- 
n-rahi-n and Krziridar, ilinwiiiR U, g 13ai;r 
In naturaJ colorsi uko iiaeY-flge 31 illCTrr- 

eiLl, hiLlUdliiR "bull fiRtil ' ntB-mp. Ch|nrr^E 

''mid get." fflont diamond, "Christ ' trl- 
OiiRle, MnEambiniEC, Marnm-. RlraKe, clr. 
Ohly &c wltb aiitvrev*]a. Fotojaac Stamp 
Cu., I>epi ■ ]. WjL^>hinKtgn. C, C, 

Sn i'ERU Free with purchesE. Write 
FatUcr, 9328 WniKlLu.tid:, SI. LdUis.. 

tnMOKY Mountain souvenir eKocL and 
Dur fiLriinu? U-5 different airmail and enni-' 
mcmnrrttive jmcket Lru-ludiBK CoEuiBblaiiR, 
Psn^Pririiln. Rdl?^n. ZrpiM'rip, cl^.. wpl^ 

inc witb ni3c U. S. and Icrelaii nppiovBls. 

htrtrra Stamp [;ig., Bo^ SB?, gan Frai^cliDa. 

Cant ^ 

4DD49 VARIETIES AvzJIablc nn apprn^-- 
rIm *'*e up. l.rirRrt nctetUorK. law pricrj;. 
TKdswJu Glatiio CcQLpany, Vlnelatid, N. J. 
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auP£Ei-woMi>e:R outr 
±tAjafUU frcju AWaLUataa 4 qE!]qilb]I. Trans- 
Joraft-nlfc fflinlTl. H-orth pgrnng ^bvAalfl), 
Kui>:hiriclJ«> ■TmiLl^BdlFiiErt), EafftWAJt ^n.- 
ian>. OuadBloupD- ^eli^t nflEUne), Iraq 
(Ifttfl Srunfl Thin cntine 

Igt lor |4li app^gviJ apICiUCimtd. BLqc 

iUUJLn.t4d UitB iTtB. K^Dt BUmp CDTfl- 
pny. &.P.O. tigs (1^^). BfCieMyrt. N. ¥. 




UniTED St*t« BppFOTalp [joanpkW ^nv- 
craBE, AnEQuaULy, priiCEiJ. Gem.T 

inals StBiupa, Box 5SE, CocanuC E>rg7-c, 

>*UHidfl i. 

OQO^ hlkxE4 farEli^ Bii CMli. 

B^atoJi. WLilfiMc . CODJl. 

FREE I ’WwiMTii HemlEphcrff iw^keu 
FCBtain 3g, Ohcii4. yScbth.. Bty Cltv. 
liJchliiB. 



25 UNITED Slatfis, IncJiiiaknB und t> 
EtMlpS to flppravpj BpptlcwU^ Kn^hnB at 

Bri^nLg- Stamp Sh op^ Fli rtt, Ujdb. ^ 

WA^nTD. CdEte«UiimBV MiiaBlLiarUdM-. 
BcDd dcccnpEKHi. IfBSlja Stamp Oonipany, 
UaTErhJJL, 




FaRBlD[>ENI Ex^dtLE- tnvEltiy ItAmp 

<1^nnna U0« On TAkli ]I3 -thE United 

Blatea> Eb aav iriclbdcd la dtjr tSil 
iMTjyaJp pEc^-ct 9i moTf than IDO diCTetent 
HtaraDA from AltfbaLJa^ QEOriFLa, Tran.^- 
cCc. All fw onlr to a-apraval 
BUDlLnnta. Cactua Jr. ApurH>i^a4«. Bgx 

iW-B, TpMji. Anton*. ^ 

FAE£t Pony Expiw rtfl-t^ElFQlle^L 
PfHtAn 3c, R«D«ri£. 40£ DtUldLeLg, Bay 

CLtv, Mlch ifja. 

FREE! AL1ALM& WAt AeL Bnxli.t^r. 
WlIiLaoM. M CLtF. MlCftli an. 

APPROVAL filiKlf, Prcdi^rt^ Driller, 
4fti Fln^noe Blrt^.. Phlladeloibit. FM nt. 

ror frn United Stotu 
Tjr]» UAL StanJAy ailahimfl, ai'P Partt 

ftgw. VoTic, 

FpUR S-Uf ApprovaliE N’QithhnK Ilk?- 

thomr Wntq tod«?. 513 sHied u. s. 14 <l 

KwmU- TuaoB- AriM n a. 

FREE^Tha StatoD FJruLtr! HEOd today 
far Up^ AjeW -AdiClfloi. IqBy JUufirat^. f^n- 
jikjIlnfE ?du to LdeiaiLr? aJ] djSlfiiLt 

atoOiiOiE Al34 OrtE pEcket Eb-Enj^f;, fwKl- 

TimbTiB EtomoB iivm. BdSDJB-HarzaiiDvlJsa. 

Monaco. PatlAla. Cyprus, tit.. iEucLudJor 
lUA.pi, Hbipc, ihJoleIe Brjcl *(xeph:-i scQnoq, 
All tree iQ BDDrP7ol apDUcarUa iDoLraJo^ 
30 pOSEAtO. aACCciita etaiPD Cd.. Bqx WQ. 

calEii. MaJna. 

2DD DlPP1£fLRNT Bja 50'^ BDDfW- 

ale. Cavort Btojiip, D-B SlaU. Itwh^tcr. 
Iff ■_y. 

CANADA lOQ DJacrept — aPoraTmla 
all rfHintTlcte. LJato. Victoria Stamp Co,, 

Londao 4. OA nada. 

Penny Apnrov^. that pBilETr. NeU 
OrtntiEiM. Bw et11-F. PJUlAdElplUA. 

Fcnna. 

XVHOL^ALE DealerA caUIOK. dIlu- 
tra£*d_ PoataRH fm. PVant^. -imo Ctiii- 
Hrd7c. BsIticRorc. Md. 

CDENB, TOKENS, CVjzFENCV 



UNITED 3tAtS OOdn Cz.La]DEL|[? 1^, ^11 

ilEpstratkom. 3G00 quotatlacia. Jaioes 
itondoLl. 341 BOulh. Dearborn., CbJcasp. 

OLD Mon-ey tvaoted. Will pay liao .40 
fat JBM diioE, S, Im^t^ lor l$1.3 Lto- 

rrL? head idoli;] roM bolTaln). mit prcioS-- 
pots paid tor nJl rare fldlflS. fkJIMl Ic flJT 
law cola fotdar. May uifAti imiich pmtic 
Id yv\C. NdipiqmnUc Ua.p Dopt. 3D, Fort 
Worth, TeJtBA. 




FREE] FnrElirn cpl'n, bP-idcn-atE apd ]a-TKE 
14 paHO Illustrated coin caiataEiie to an- 
ptavaJ aArvion- appKLcnntf. Bend ^ ptnt- 
Pffo. TaUiom CfriDCd. S|krlEt(rlljAld-135. 
Mnj<. 



FQDTO FlNlBniNO 



IlfM. F^liu ultra Upe graSo dEVElopfTdr 
"auperT'" proto?M. 3i.i*& printfl and. iw* 
rreo^ 3^ e-xiKMura ii.Qa. t£ exposura 
*7Ep, R^ldada 35d and 35c. 3',^X5 rEpClntE 

12 tof 5tk! Or &q nach. |i!7J It) Tor tl.CD or 
ltd each. Tsxaa SLudlgd. Drpt. PU32 :h 
awEEiwatfr. Tt*oa. 



JU INDIAN Rood cents, difTeraot datoa, 
echtiitaH lofis Hidi- 
wood, Cincinnati, OhJ4^ 



HOuniES AND COLLECT 10 N 9 



ENLAft&ED PicLurcil Oet prIuM twice 
tht eciMnary alz-c. Sic fdc D roJ]. 

V OnLarjeed BJH rABrltiti ^LOn. 3x1 cnlarfc^ 
oLrht. iQdv Kcfualr sLsa pilELta. 3Dc. S ei- 
poaure rail. Midland Phato. Bai 541 , 
JofleatL, Mo. 



TWENTY piHprent ciwtua ptanto. Jl. 
3D0 BCEd, 2£0. EuLJLd TprOOr. AIaIAA. 
CfttLf. 



BEADTIFIJL Assnried lewelry itdon^. 
tnewl 3HI for S3. DC postpaid- Moore. i5L 
SnutJii fitjtE, ChJcjiian, 



STERLIHO Btomp outELts, provide ev- 
orrthJnf needed to ttort a atomp coUno- 
tloo. £0c: £1.1^ $3.ia Cra- 

mercy Btomp, 533 Wcat 14tb Btocet, Neir 

VoTlr. 

PENNY Dobby CAjo coUeotJni aiitfli 
makes It tun ta wllue-t- tndlan, Uneuln 
head U. S- tieonlea. DarnplEto tiA5 post- 
paid. Oramercy Stamp. 333 Weet 1-flUi 
atrfict, ttr.w Vnr^. 

EKCHANDE Yout duplicate Jtamtu. 
m-ateh rto. with calltc-tdrs rtvrrr- 

where. List, awApoera. dime. fMcntloa 
hdbby.> eerretarr. Bds JIM. PeFiTor.. OriUr 
liKUsCD finedf matcti tmVEra, IM jlO 
dlflBrebt. il.DO. Free Hat. Charles Edel- 
man. IJIIC Boat ti, ClEvetEFid, OMo, 

TWELVE Ounulno opals — 11.00. Twelvo 
OAPiAOs— tI.EO, Three rtucIm diamdnd 
cut Edreabs 11.73. E. Lowe, Box. 523. Cbl' 
caffD, III, 

CAMrilAS. FRDTD SUTrLTER 

print Vwr nwn ph(rtnfl. Aor nCttaUVO. 
150 IM-lnt Outdi 35c. MtWhixtEr. Cajn- 
PBign. Tfcip. 



REnaDCHINa U]ktiCC^d.ry. a«iuall4md] 
In^'cnUcn. Itot^choBcracTiE, 335 B. Bmui- 
Way, Lch Acigeleg, CaJJJ. 

TRADE Kew mdJa far hlch ^grade e&m- 
ttx. Write- Qravlee-, Kjeeuie^. AlahiLma. 

CAMUR.AB Apd supplEct. nro llluatraC- 
cd. -Catalog liAlIng rTEi^thtog photarmptili: 
— sUJi and mavlo camarM. fllm* kiwes— 

4t tremendiKia Divi-ngi. Ricndrofls gf box- 
saliif, new and used. All fuarantoed. Wc 

taka yOur Old camera Cx rpi|L[iEncrpt> In 

trade. Write lor ycur free copy- -at aur 
mnn-cy-uvina barEQ-tn bou>>-jgnt 
out I tiimilcd edlUon. Eurj^! Central 
Camera Oor. (Phatowraphic Hcadquartera 
fitnee 18D5>, 330 3. Waianii^ De;^ I-Jfl. 
dhiepgo. fit. 



have You a c-i.ntcxA?' Gcitd ten Oents 
far recent number ol our bln maaaEJne. 
xhOWlpR- how to make better piEtiires apd 
earcL monEy. Amerlcaa Fhobofrapby, IIS 
CamPTM. NdUKr, Boston. 'Hnsi:. 

BFEED-O-COPY aroundilBAB focualn* 
attuchrarnt tor Lelci. CdhtWt, AlTU-fl C-5 
and C>3. Bend for literature. D. Paul 



Qtid]], Drpt. FM-0. 340 Bd. Union Ave., 
Le g Aii g elrg, CallfurnJ iL. 

CANdiD CarneraH h-at- a tey, BfltlBlaetton 
fluaranlced, |1,[H, Da]larA, Fhtoheth, 
New Jersey. 

MAKE Moner kn phobaorapby. Le&ra 
cTiiekly at hnmei, jeosy dan. PpotIoom c*- 
Dcrleojoff unpeceuarv. Cemroon echodL ed- 
ucation. spSletrnt. Sacklet and r^ulre^ 
mcDta free. Amjarlmi Bchaal of FhotoKra^ 
phy, I3i5 Mtchigan. l>EDt. 3131. uhlaflgg. 

ENLAELQER 11.50. Enlarges elnht times 
Kiif df small peFcatlvcfl. Fullv traarantoed. 
Paramount -BatEti Oom-pany. 19 Dudley 
Street. Bwton. Masa. 



ins t^ay. as AxpesuTr fine Erodn vapeiat- 
rd enlargcjo«rLtA; d«cklcd. cm^ 

biBBcd jiLiirgin ?pd ds-te. El^toen citrd- 
Eurea T3o; alztecb -EZpAAurE- xofib; 55c. l^e 
millers, e expasure rolls Iel bcauUlul, 
dcdkItKl Exmtact djiiith with free h-P-ndv 
aLbum 25c. MalJbac FJlni Benrlcc, Bnx 

544dA, Chlc ojia 

$■ EAltN Els 7 iPdFicy t. Fvll time or part 
time. No experience tiecdcd. Euy In- 
xirugtdcns trll Ticw td Uk« And flniBtt nice 
photos Jp LWP mijiubn, Ge-U for iCr, ensta 
Il'bc- Lats of me toa. Ureatest photx]- 

JCmrjhiC: Jnvrntinn., Ctolv fax aamptote 
outtlL PDQ CamerA Co.. K-J4D E. 35th 

C h Ic agn, Uhnnla, 

35 MH., Argus, Lelc-a. etc. (except 
'^'MerCnxy ’3 34 ExpfiBurc roUs, nne firaLp 
developed. (Eastmaji DK-3D) And beautd* 
tolly entarsTd to aimy prints, 9op. 

CartrEdfe reloaded with Eaatjuab Plus X, 
35c. IS m>wure rails. 35e roEdad 2Dc. 
FLtPex pei'TnaxiEci.tly prntocledi by xcvnlu- 
tionAF7 CryoEztfl armew. S4-haur Bervice. 
SatlsffijCUnn guaxablBed. Free bialling 
bAgs, -sample print WrLto Teehninnlsn 
LaboraLaf^'. C4.1-d45 B-rown RtxcEt, DrpC. 

6B. RDCllEBter. N. Y._ 

GENUINE "velDA fadeless Bupertone 
prinLx. 04 reprint^ 36d, Rnll devElopcrl IS 

S iTints and 2 proEaulanal electroglaea en- 
argcptcpts ^e. Four 3x7e 35cr lCln« Stu.-^ 
dJo. M3, BWifEtwatEt, Texas. 
MaHEY-BACK OuarAnEftfiE Your choice 
d-neklf-cfli!c Velox prints, or 5 prints 
two 5x7 double-welgtiL EPlargetrtenU. 25« 
cdin. Wilto tor free mAllcrs ^ lease U 
FUm Service, J59, La Croiific, Wla. _ _ 

IM VEDOK Deckle fldRe reprints Sl.Dfl. 
Rg|| -dcA'alopedl, lli: p^nEg and 1 px-ales- 
Elonal BDlaTfemcst, aSe. Bama ds? Bery- 
Ice, iO-tinlacUnn ^ZLran.t>Eeii, ^gpeiinr 
Finls^!Tfl,__M aBJ:oe, Wisconsin. 

TO IfTprl’nla— 2 free eniarffemrata. Spe- 
cial. Krt-acqq*iTitrd pEIer: Apy £ to Ifi 

exjHBure roll dBveLbpcd and printed with 
SPBrtllnt Nia-Hnrd^’r Llfetcnrj prims and 
free de luxe pocbct pdato albiioi, plua two 
beautiful HaJlywioda cnlarvcmcntB and 
free Leath^rtpoc Ixajn^ — only 25o each 
ron. Llfetane Studios, Depk IC-32. Dei 

Haliiw. T-awa. 

FhOMFT ecrvical Rdlla denrldprd. tod 
Veiny pxixitj! each negative 25 cl Hench 

BmdlM r HarrlsbuTg, Fenn a. 

lite MAY Malta yau hundreds oE dallAr?! 
TAkd pinburefl, xell them iO newnpauvrs, 
maiaxlnes, eEc. Our big 135 page boolr 
tells ydi| wbat to shgat and whEce to ull 
your pictures. CoaopUto InJarmatLon on 
2.CW dlClercnt buyem -of phntxirruplui. 
Bend only IDc for your cop^l This li 
dJoac-dut price, supply hmited. So hur^y. 
Phnto Maxkcts. 15D Eichang? Flaec. 

dT-yx. PvnnA- 

£xLQ silk Finish ckLlarcemcnt — 24 cl 
S end negative. Iryltut Studid. too^A Ir-^ 

Ylno' Fark. Chicago. 

INTROPUCTORY Dff-cy—HP]] developed 
fl prints and Ivo enlargBmenta tod. Ycudg 
PHo-tO Bervico, 4M-H', Alhnny, N. Y. 



WANTED! Dents, nicl.i:]s, dims, quar- 
ters. Ten ILeCs, IDc. Bcever, Box 1353-P, 

Partj And. Oregon. 

WILL FsY $15 each lor certain LLitraln 
pennies 1 Indlanbcads iSbrt.M; dlma 
-S-l.OOO'.CMl. CatAlajTitt ICe. Federal Coin 

^change, Coluaibufl, Ohio. 

COMMMORATIVE “siii. Columbia. 
Lincoln. Btonc-Mountakn. Lan^-l-FlrirKl. 
ClcvelaocEl ti-lHI cActi, LargA llliistrated 
dfltalofnie 3 k. Norman ShulLx, Balt Late, 
U toh,. 



BABB Eay^: Aitnunding buy. exclusive 

h-rre, latest Argus C3 FlUi cwipled ran^- 
flndEX, xynehm Quh, 50 Tiirp, F:;i.5 lens, 
BiBO 35 mm. B-aUBCh Jr Lamb tclephoCa 
Fr5.£ aLbu douplcd to rangcHnder. |«7.5^ 
TAlue. Pnea t45.3D, u.DoaDdJtioiial]y guaa--^ 
un-tM^d- Cdwhida Evercadv CMe 14.35 l 
B end! ley youxi chick wblln thpy are o.va]]- 
■bJe. 73-naAB EBTgaJjuanm. Nol 212 lx freE 
end ixlcrcstlng, Wr|tE for your caar. 
Don't trade until vou writE Do^s Camexs 
Company. Dcdt. Ad. 1^ W. Madison Bt., 
emoaao. 111. 
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POPULAR MECHANICS 












RfJ'IiL U6Vtl<ip«6 — IB prlDt£, 15c. 

dcMcilop€^ ana Pive im «n1«-n[Bment 
Of i^Ch->-3£ nxsHKTFro tl.lK). 3A pxiHiMurc- 
SflCL Moderti iK] Jtpicieitc. Careful piactaL- 
jnR. Ir/insr fltuaio. 4OO0A iTvJTiff Pflrh. 

ChJtflto. _ _ 

~~ EiaiiT'BeautLEuI e-n]«rg-ed prEntH- (neaT- 
ly pMUJurd niHi't or r^inihr prinls SBc. 
jSdjiu. i^ILj ^nLaire^d Buf- 

i™ 3tlta_ICH._4l3M._HOfl™. N. Y. 

FKEE f‘ Elfftit ch'roRiLum nnLth cnlargo- 
kncnb; with pvrrp rnll dnnlopfi^. 5Rp. 6nmc 
Harvhct. OJaut FoLoa, Box 632, LLti-' 

Lain, Wrlw.. Pcp-I^ FM. 

AT Ah ^gL|r pic-tiirK hanO rol- 

RoJ] d«i't]i]fMfd B buLtid coL-(ht4fd pahrita 
onJy S9c. Band calored icpTlnts 3c. Anvaz- 
iiiuLr b^nubJul, !HBtiDn.u.L Phgin Acl,. 

Pgpt. 54. J aneevi]]*. WEa. _ 

16 3FARiCLTRO'~L]f?tQkl^ t»rJhtti, 3 Hh>]- 
lywood cnlArRBiPcnt cpuekui iivcry frames 
rre«> each r^} 25p. Flmahrd 2 hvl^F■!. IQ 
pcirrinu 25fc 75 — 41. DO. O^tniLiitiL Slo- 

dip- Ahumy. WIb. 

Flneat quality anlBTi^tncntd 
plLii ittVEly i|og-l^i[fcthrrtoiH? fr^rnc plus 2 
acts cl prlBte atid Mni d.^ivolcpcd. An fcr 
only S5^. Ofiirlnn] pndpr ^>nlv. R«pr3n(a 
iS lex 25t. Aro SLudLca, Bupl. 12, Pet 

loirn 

a0"^PRZNt£ 25 e. RdLL; devtlnipcd and 
pnnV;. or 6 nrLnta and 3 ^nLargtmcnta. 
35c. Candid Sajiim.. nim dtvelnpcd anq 
36 — 3 ie 4 prlnta, JI.60. 15 khms-ui? tolE, 

eot. BfcCihiry SLudanx, DepU J-i. 103 

Deartwrn- CtiEcaaft 

lUMEDIATG Service I Ptct^LPCs returned 
frlbie day order is rnociVrd. filiBcEpi jruHT- 
Buteed djecLl^d-eeLea VeLox prints from 
roll, SBe. One cplorcfl nr twn plnm cn- 
]a.rtt^XOcnta plua B drck]cd--cdtE VeIxmc 
prlntE, 260. Bpcoiall Caupen for SxlO en- 
Urtc-JFitnt sl^rn with rach 25c wdor. Ar^ 
35 eXPCaUrc ISnun. nim niLt-rETtiln dcruR- 
pwd. "-Masic-Eye" timed. Vaoorate treat- 
ed and AB.t:li AiotPd oefiiatlve erdatficed to 5x4 
on dcotcic-cdB'o Volox papor. only tl.ODE 
Riflmidii: 36 cxposurE, 5flc; ££l Expocurc- 35Cr 
3i4 dsokle-sdeo reprlntja, 3c each! Detalla, 
najilplc-, Tna.1lf!ni, oChrr k?BTj:z.l n.i- Iri^ on 
request. Amcfican BLudics, Box TO. La 

Crcaj^ir ttfjs., 

RQUL, beVetopEd and 4rB pVrrKlic 
Velox prIniA. i exposiLre 2£o: 12 expeaun; 

33c; IS eipiMurc DUc, -citm-nt t’tiotP Sen’- 
See, Ifept. M. ]5dS W- Quimnhla. Avt.. Phl[- 

Mtelphia , Penaa. 

OIL CcjcTinE photc^aplu a rs±cEnallPff 
hObOy <hr prodtBbic □onJnes4, LrjLrpi at 
noDfie. Easy slmpuned roeblsod. PnEVloos 

ExpETicneg L|nnc^r^sB.ry, ^nnd Epr frr^ IP- 
CorniatloiL and requifeinenta. RatSonAl A^t 
t^hooi, 39 16 Michl^AO, Dept. 3i;!C, Chl- 
eif p. 

TWO SeEj o[ "DEritlEdffi;" btiabi with 
eyerr Toll ftnisbicd— 53c. Vciy nnr^t qiml- 
E|y, PMlelcdiCe rEprltiti Orawh 

Photo Company, 1316-43 Emerson, MJnne- 

npolls. Minivrsol-a. 

fCOLL Davi:lnoed — 16 ffiiJiran.Lf'ni prinLi;, 
twe cou]>Dns OP ciLaTEGiDents, 3Se. Bniart 

Photo, w inan a. MinnwotA. 

FREE Eramcfl cnlarfi^cmcnt eoupon Twn 
prints EEcb. ElchL tiq^DO-urE rail dEyvElnpEd 
—25c. Holly tliiLs. P-13Stt. HotlrffMd, Cal- 

ilurrihtt. 

gPtELi $4^rvie« ptcLurK!!! matlEd gune da/ 
received. Bixteen declcled-edHe prints from 
roll 2£c-. One cglnr^ nr two plain chIilti^e- 
mea^ts 5 decitleta-edae Vel[>x prints 

only 25p. Topn PhOI-0, l26t--[}£ -OEd^d Avt- 

mte. Pud' Yorfs CSt^r. 

FREE Rajnplc- phoios, price- list. mailiriE' 
cnvel^e. Roll developed sixteen pnntf, 
S5o, ^r Photo. 25 W^t JaclLsotL Ua^l. B. 
cnir[^an. 

QUALITV PevcJooJuh — F r-uonpL kett-I-cc-. 
3bdJ developed- two prknb eacn nettalLve. 
free ciilafKtrEL-t:nt coupon. 25c. Fo.'itcard 
brInKB ms Her, PetJt Btudlos. 3310-P W. 
55th at.. Chlcagp- 

tKjyHLZBISH: Prints. Vgqr rg]| devel- 
oped and E doubleaJ^a prisla 25c; Irotn 116., 
I3D. or 137 siso neeutives vcoi receive 4x6 
inch prints. All sDiulSEr alsea j-acelvE 
JUx<*i inch DTints. I€ exoosuro rolls Me: 
13 exprauxE rolli 35e. Etrorinta 2c each. 
■"Our CJiiftrantcc." EverliMtinn Hi-xLoas 
nnkuh. O^'EteJEht scrvJCi!. PaciHC PhnCq 
ScTTine, tig?c R6fi. Ban Fra-nelxco. Calif. 
ROLL Deueloned. eUtht Velox orlnta. Lvo 
cntaracrTicnls SBc. ChrislciiEC-n 
BtudJos- 72 9 FadJ e,_Wshtegan._IlJl^ _ 

FREEE 5FPiP5hot on oltmcilvc Pho- 
to button with 16 orlnU each roll 25c. 
B^AUtlEUl hnrnlty premiums Novel- Ad 
CCl. BM -3327 W orth Ave.. ChS^E^ 

ROLL DovElopnd, ekht 'bcadWful m-ofes- 
sional 4x6 xloea cnlareetnciitsi 25 cl Cryatal 
Btudl«a, Bux I59F. Npshford. Mihh. 



PHCTTO Mill iCTViee. Y-aac Ctiadce Tot 
□ nlv 5Rc eom : Tolt de/eloned and pclnLed 
□iaJn dr dectle ediift pips li> t^o 5x1 -cn- 
larRcnpiRto ,pr (31 cne tinted 5x7 enJaite- 
mEht, Dr 12 k DHC 5xl0 c-nlarer^mrnt. Of (41 
HRht ext^ji prints or (5i lumbo xIze prints 
Enatead of ruKular. Rporlnta 3c each. 
HLKhcrit quality wgrhirianbhltj an-d Jiuitcrt- 
als. Phatg Ml]], Box 6^9-13. MJnnEaiWlSu. 
MJjin. , 

55MM. Rolls duvthtprd 9S biff Ji-.xS en- 
lairrtrmnrit^ I3.DV. CartrldRC raloacM 35c, 
16 enlanterovtLlH Trom HI, D6c-, Cam- 
E mshnp, tjnt-OP- rnd. 

fl ENLaROFD Prints I'ricaTiy poslcaid 
aircl or 15 regular sliaq; prints- from vour 
roll or ncKatlvK 35c. Wiilaj^ ^Itddlw, 
Dept. -47. Clevelan d, On|q. 

5 ENLAFIGEMENt^ And Flint dEv^clDpcd, 
115 Else or small-rr, 25g goin; enLar/ed 
pxjnt4 Jc each: EpecIaE oJInr; enciosc ad- 

veytidEniErtl and ncfintlVO TOf ilsPd -Lalprsd 
■cnlaTfetnent ftEE with nxdr'r er more. 
EhhirRO Photo, Box 7DJ, Di-Bt. PM. Bos- 
jjn. Moss. 

ROLL Ehfveiflpnid. 16 BUiTantoed prSnti, 
2Sc. rcpri4ils 3c. Phototah, ifloU-c iVftbasti, 
ChicaifO. 

ALBUM Free with. flEnt dcvElofHid and 
E6 prinfa 25c. Gunrantced reoFltiLs 1 *hc. 
Fagn^^rr Phot&g. Hutchife i On, tCapsas, 

ROlAa Deveiofifid, t*e urrlnta each and 
two frEE tnlBrjrnmtnt cmipona, 35c; ft- 
pnnts. Sosaoh^ 1Q5 or mart, Ig, Summers'' 
Bt u di o. Cnlffnville. M-o. 

Prints sacit Rood itE£a.tive in 
rcll 25c. Hepjints Fred D. Eaetman, 
Hade. 1-pwa. 

BEAUTIFUL Enlaricmcnt rroin eqrh 
pigtnre on roll 35c. Cu^ Rwto Photca 
D e^ n-4, JqpesvltEE. Wle. 

ROLL Dt«lnped, Two 5x7 aod B prints, 
25c. fbrorJrita 3e. Fhntqlah. law-CA Wa- 
hfttn. C t ilcsKP. 

IDEAL PtiDloa beautifully Bnishcd wide 
border dccllE cdfff. isc roll of a and free 
enlarffemokiL IdEol Pholra. 3ox 3365. Fat^ 
oreoifL. H J. 

I^R TT^e diflctlrnlhallnj;- Amateur — B ex^ 
Mftitre rails, 2 prints each 35c, Miniature 
rDll4 enlarxed 3 I0 6 tainir^, 6 exoosuTCS 
35c. 16 EKiMKurps 6ng. 35mm. 36 Eipnsura, 
cnlaraojiaanla 41. M. UnraceiJefl quaU 
itv. urompt Esrvlct. ParHjrount Fhotc. 

J2 7 p tznd BtrEEb . Nrir YotR. 

ROLL DEvrtoprd and 5 EUAtrOus- distinct 
fiqbh pcimanent VcIm fflmsv orlnt* 25c — 
reprints 5e eac-h. FoCoprliit. Service. Sox I. 
RoatlOltC. Vltffinla, 



MOTION PlCrliJtEB AND SOl'ND 
EitOfFHENT 



LOOK! National Iv adverEJisfl movie 
c^fLinerMS.. □lojECLok-B. dlnuE, arx^a^toricA. 
Pavmcnts lew ap S 3. 50 hlOOthl/. Ernd 
stamn for IJtetatuxE and cIom cut bar- 
0aln5. IXm Elder's. DEpC. IIS, 739 EoybUnl 
J4treet- Eosion. Mans 



a MM. Titles, andlhga. 5DC each. Cgan^ 
Prlcoa cn coniplEte editipn, Kaehn. 5 
North Avc., Boxwood, WilmlhRlon, Dola- 
vfirt. 



ifi£5Q-3 Emm. movie nutiA 55^. less. 
SOaPlcd TEsdy for ijfip. CatSlOgue far 
postal E50-B, 5645 CEntroJ, Ksin^qs Cltri. 
Wisspurj, 

1 WANNA 165' 16mm. movle f^lcn %lM. 
FTocKsslnir and reiornMl Epcclal delivery 

krcluded. 5er/J-ce rto □thui film -otferfi. 
25' den hit Bmjn. Mg. returned rtret elaaa 
mail. I WaDna, 4T6-A Qihnc/ Street, 
BruA lyn, h'. ¥ . 

GENER.A Bulk. iruniE dims for 6-16mnij 
eamgro^, H{vme proecaslJig OUlfils. Sllve 
60f7". Big harijaip naTOUlBTS, OsnSTA 
Davo nporL, Iowa. 

BULk Film fl/S-l6min. Send postcard, 
fer hargaiju. ConinletE plan.i rcrbuildiPR- 
hcjnc picgr-ssing outnt 35c. Superlcf Bulk 
FllPi Co., laftA Randolph. CThiCflJTO'. 

LOANED Tree 16mm. Thousands. All 
KUb>ecLs. UM 35c. G. Brewer, BtceEtim, 
PoTiina; 

''GIiAMOngUS Girls— GL ct| 4 hjs pirior.'* 
3 ^'Fh 3 iih] for Asmple fUm; Uei. Clneiusi. 
1B22 M Maripesa. NoHywood. Csllfernla. 

CLEARANCE SaT^ — S-16mm. BCteEns, 
projocF^TTv, garnrra^, wcccMarles. tilbrury 
closc-outG. Mlctsr Mouse, Oswald. 56'.^ 
dlscEunt. Ne-Wat-1^. 395 M4ln Avc.. 
resale . N. J. __ _ 

CAMIlftAUFk^lDinni,, WanLnd cverv- 
vrhsre Ut etioDt scenee lor Everyday Aoier- 
ic-1 NrwQ.rcrb, holandH Zown. (Details 
itlmt.) 



UNUSUAL E-16misi. Barpalni. BJimpEn 
dirriE. Artcruit, HamtJlOLid Bldi., Mam- 

mond- Indiana. 

liONEYMAKtH! "The World's Grnat* 
evt Passion Flay," 15mm, nnd 36mni- 
aOEclfv sound gr sklent. Rent at aJu^chiiie. 
^uwrkor than DbetamniETRau play. Hcm- 
enwov Film Go.. 37F Church 3truet. Bg?- 

ton.__.MaeA 

■BOCJND FiluLs Turd i5mm -15 7^ ~~lEa^ 
furo. I53..IU. Bllcnt bhoria ^.75. l^nJvex 
flioyjc Camera HM. Met^ll pPOjectJenl 
flUinds 14. D5. Twin 35hSio. Westrm Elec- 
tric pnrtahlf sokihd prolecilon. ouiJlis, 
conkolete 1-125.00 tariiknalSv 13.30565>i 
XirVry Ji sound outnts cooipletfl jOS.M; 
Ifmtn RCA. complete 425.6D; Vl-ctor, cam-r 

E letC, -il43.50. Extensive- h]iri TCntWl II- 
raiy. Trades acCeoied- InsbillmEnls. 

61 Wes t 42th St^.Hew York Ctl/, 
25MM. BOUND FeatuTeu, wisatertiiF,' ?it 3- 
ats, ohgris .subjects. Bold Dutrlglic. Crown 
PJetufEs, P.Q. Udx 6B0J. ciciTla-rid. Q h I a 
BMM.-I6MM. FLtmp. slletit. Bound: 
boukhh i*]d. Ekehiitiff-rd Pilma rented 
c^ery where. Free catalotue fwlth samolc 
ftloi locj, Gardei] Film, 3 IT West Mth^ 
New Tu rk. 

SMM.-IBMM. Filhis. FrEe caialuffuc 
C*lth sample Aim 10c. 7 Park way Ex- 
change, 9B1 EaiitiXn PaTkWjij, Bruuklyn, 

New York 

ART19T'tC ^kliELS. Color anq mono- 
chvoms. Bamples, 16c. Bax 165, LeQerta 
Bthtioh. Brcckhm. N. V. 

EXCNANdK iflB F«t'35cr'fl60 
and iMHtage. DargaLn ILsta 5r deducllhic 
[rgm f\ni order. TlofTman riluic, 5T 

Bread, Albany. N. V. 

"DfFPEH'ENT' ' Romg tnovic^, .&aqiple. 
catalog, dims. Falstan. MJetU^un-OtUo 

Bld-g,, Ch^c^Rff^■ 

EABS Ban: Bhruwd buvcrB bend for the 
new Boss Cine RarifiilriRTWTn No. "Slfi. an 
64-caee catalog sxclualvelv cln-e. The osw 
Rsvere Double S wHh t™ at *33.50 

bS Uitt! bhV. The RCA IBhitti. SGF neWs 
tEfl oM.m.rrw at *375.60. Write Cine Hoad- 
0 darters far your cooy gJ than ffrEB.1 Irug 
book. Boas Gamcra Cnunnanv. Deot. A, 
ITS W. Mad ison flt.^ ChkaRO, 11 1- 
LEARN MollPO ialciurc ^eatre prajeg- 
LJtJii, miiriaEcihenL Free eal4Ll«. Glre 
aae. Theatre losLItate. Elailra. N. Y, 



MueiO AND MtBlCAL INETRIIMENTE 



RLaY Populax pdapnt Tgach ygursolt 
AnaaZaiig gukOk, tnethoi^ *1. Maalr 

Ill A TVDBt Broadway, aleDdalc. 

VIOLIN Without notca. Amaalnri Free 
bophtet _ Melod y Ma EMie. Beloit, WJ s. 

PIANO Ear. Np notes. BcgltLoers. 
Ccmnlcld method. *1.6D prepaid Arthur 
f-tiufirE, ShECPnhEnd, Bnx tl, Bmnkiyn, 

N^ Y. 

wanted . N-a eharve 
[or melodies. Free examination. Hclly- 
irnKl ftecaidlng- Qtudlcis, 57G9 Preuss Bta-. , 
Lm AnffeleS. 

BONG F«mi wanted. Send pctcm fg? 
ofTgr. Five Star MihLS Mosteis, 636 Beii- 

con B ide-. Bcjiton. 

SONGWRITERS' OpuftrLimlty — Free 
booklet, plan. Bong Borvlcs, 45-C Park. 
Flagg. Hrooklyn. n, V 

GUITAR Headquarters — Cowboy. Ha- 
wabtan, iileetrlu. Harffoin lEsl dltnc fre- 
lunded.) Pasco. 11441 A MIchiganL Ctil^ 

niffe. 

BONDWRrmBB: Bend Docm for our 

den Hbd frEC k-liyoiinu diCtJonarv. RlCh- 
flhd Bcolhera. 24 Wwd£ Building. Ohieaao. 

SONGWRITERS! Words. melDdlEs. 
Amazinit olfor. Hlbbckr. C^9. 3l5T No. 

AVErt. ClLiEJkg. 



BONGWRITBRB. Write for frcc hooklct. 
PraGt alianna plan. AlilEd MilsLe, T65t 
Reading. Cincinnati. Ohio. 



Wanted I Lyrics, iDcLpdlES Inr senffi. 
‘We arraiiRe. publiah. sell. Buperlor Bong 
filudins Pn-vaalr, N J. 

BONDWHITERa— wnta lot frco book— 

f hlans, jnfnrmaUan- V-urkcLy. DepL V , ^b.-- 

em. Indiana. 



51USIC Cotoposed 14 wg^qx. Wonderlul 
ppopqjiktlon Bbuof Bros.. OFhkoEh. Wig, 
LEARN SwJnr pJano! Foatal brines tree 
fdidcr. CliDstrnscn. 15 1 Kkmbail Hall. 
Clkicaao- 



MDSICr Com-pmed la Wards. Hhymlnjfl: 

pamphlet on rgqocst. PhorwHcraoh reoorfl- 
Ikig ot eonihletjed amtitn. 3shd poeio lor 
cpnsidcmuon. Kegsan'E Btudloa, DepL 
PM, BaX 31-16, DrJdffEpgrt, Gnan- 
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PneiDa WfcntfJ. Frw eTtnrnl.fl.nUfln. 
VcN«LI. Master &La-PM Baulti 

AJeKnndrl*. Lni A na ria. Caur. 

WRITE 3[miB. EtB moncr And repUiA- 
LlMl. WrJtB for tn^iH-r7in.E.I-iui. J. Gi^fidiOin 
Fub. Co, . Sfr] W- Hoyti*. Ats.. OhicM c. 

rOE^ffl Wanted! Par tnuaJcil Sett'SHil. 
Submit far frH EiumUtiALJan. Vanderbilt 
SLudiu, Bdx 11-3, CodCF l&Land, Nr V, 

BAPIQB, srPFLIEa. lN-aTteDCT1Q~ 

ABC Of eiTBUi T'idtw-’as^. Hxe, iioi 
EatjUi’MfBEetfn. Homtari, T ea-aj-. 

Exut^nE^rLhiF, brdeLdMUna. a^la- 
tloa and EKiice radla. servicing, ranxipe 
■43d Mfirar tcLrpn-aphv lAUftllt tfldrdU2nt7. 
All noHiiffli 3ov. CatalQR trre, Dadic'a 

Ina iltulE-, A rdia BL . Va lQijrAiJhOi. iBd- 

RAl^ia nun and exiHtrIratntcn 

feend far dur ^■-'□'1- radJe^ cmtAJaK- 
dnllfln. Dolled KaiUq Ca.. J1K» SdL New- 
lirL. N. J, 

BD&rNES9 OPPORTUNITIES 

TNCRPABE Your luMHie. Wflie, 
BnbcTier'B. BUS WeaC Main, OwveuIwtVh 

Kgnturt-y 

MAIU Order N^ppartunEllrat. BtiJtip brLti** 
detaJlA, raafa^loe. Bureaiuc, H9 Stude- 
wwKtj BtHiaUin, TeKH- 



TCTRN Tin €Bm Into mane?, 

UgriJ? a&c. H. CUm-v^y. 1 L3tl A ISth Si.. 
JfcJttaQftVlH*. FlA. 



’WDlUIID'S F&at+st monev maker. Sell 
SOc peclEE gf ruvr bUde» r-vr cig. Tharp^ 

Sl-i LE^riEtcin., Cu mbcr]B.Dd;, Ud. 



11,-fr.TFiTrgg 



-LUmNOCE Faint " phtnEfi in dark. 
EaGll^ made. ether termulAS. nlana — 
jJ] SBC. Ideal SeTvJM. 3MlPa. Paxt RLdut, 
Ul. 



A mafWJ'lnc Enh^frlPtlan 
"Ko Ihv'EsttPe'nt. Sbtdue] ScLfon, 1-91-9 W. 
aimrd Aw.. PnilRde'lphLa. Fenrw. 



TIN Can* MTivc-rtad to Ht«l scrap, val- 

cmble C-in. hj icti-EinJuLf, PrH:[:!U3, satnplr 

e: aoLveoL, tl.W. Harry D. Cater. 45b 

Washington St.. Pc-nwr. Cnio 

INCK-EAflE Vgur Itiocwpc. Detail* *cnt 
irw. QWtfg^ GUndfUtfl, E fER a i'. MLch lftalfl. 

erTAHT Hflinfi hpaj-neas making ^UtuaW. 
nlaquea. an a»da. ucwltLea. aourfloLra. 

Doancrett pottEry, irH-c-dcn. f-uridL-jre, nrllfl.-- 
dal marble flonrLnjr. llauLd marble. Make 
Qw-n flexible hialdn. AioJULkig dT4Qta. 
VaiiLabte fgldrr free. -CtcrIItc PubLlatirra. 
iFWi. Dianw, mitiada. 



"flATlSFACTIOH QuaranWd" maJL ot- 
dpr plan IClc, GppTfup Be^^h, 

Ifaaa. 

HOW Can I ralAC capita] tor m? btwl- 
ntAx? Or ncU iry iHVEnllijn? Write Edtrr- 

prlM Bu reau. Eyracato- W. Y. 

HTABT Letter abep inj"lnesfl at bgme. 
AraaaLnf apiuftunJty. BplEudld profile. 
Whlto cellar vgrk. wm* CreatJw I#ctler 
i^op, ’Madeira, Otito 



YOD'LL Like reslIvErlhr tnirrftrt. inhls- 
ware, mating cb toned glaae nameplates, 
algtis. Write Sprinut. Flatar, 1ST. Ma- 
Men. Tndlanti. 



MAKE Cglcr*]a?ed concrete iwtttry. 
■tcmctrry prodTrctSL ^^9, ncH?r*. Rr«rmcpt 
wagerproonni. ather iKrojects. Bniiltt, 
wlgrplatfs. details IPc. KriUona] Fat- 

terles, MtndeapoliB. MJjinEflota. 




IffYEMTORS— Oelaj-s are didt^reas— 
SceuTE priLent prPtA^ttarL now. Oat new 
fret booklet, "How to Protect ’Jfdur Inwn- 
UOIL" I^D ch-B-xgc- tor prelJinlnBry Infcr- 
matdon. M'cMaa-rDf# £ BEThnati, RegiBterod 
Patent Atlorneyfl. 1343 Barrister Bulldliif, 

Wajihln tto n, E. O. 

PLEASANT quick paylnB mailgrder but- 
Inoss In yoHT g»n hgmt &pokJai, bulLn- 
-tips. dv^tiJla — 35c. Nana free. Wa££btr.ff 

PumJe a UoDS , Box 5«MP, CtUcag-a. 

MAKE Mono? illEt'~ wV doL Remunera- 
tive. Th9 Jeners Company, Plttil»irH. 

tCnm oa. 

MAKE Munmv reeilVetlha mlrrOH. Frof- 
Itable home business. Otnor nov money 
making gpportgnltlif^. Jeronic. 3 d 1I GluS- 

kfiw, FertJbfcLMiih. Viirlftid. 

HANDY Men — Earn money n.Qm-e~o|w rat- 
ing Cgrnniunlly "Pla-It” ftnon. ^tmHard. 

TM RawllHks. Carbondale, TH I doIb. 

EEXL Books by mall on commlBsioEL No 
Btbcfs to carTT. Order-5 egmt tg yog. May- 
TFond PublianETj, IIQT B-rC^W-ay. Hetff 

York. 

“OPPOnTTIwrnEB For local and mall 
grder business Ollbcrt 6«pplLe4. 5 Wtst 

ailb, Wcw York. 

BALil^S Ageula, dlalrlbuton. wagon Job- 
bers, beat autD apodaltloe. repeat*. Tn- 
vntincffit required, B]Ue Btxekk Prodiicis 
Co., HLaw-aiba, Kansos. 



MEN — WOEOen, npetale '^Specially Caudy 
Factory" borae, all or apa-re Urns. Wo 
’help at^rt ygi3 In proiDlablE tmiEOjcu. fOur 
3Sd yaar.l Booklet- tree. HajsdaEo Can- 

dlw.. I^t Ora-nBfl, H, J. 

BOArHAttlTlO, Learn bgme. No nui- 
qhlnei^'. fSlAmp.) POiiiira, AJ-^54B Bart- 

Istt. Mliwaakcg. 

MECHaWIcaLLY levcitncd mcn--OwTi 
uikd opeiAtjt (uneral applEance lapaJr ibop. 
Complotf. llliistratod coujao shows you 
hnw. WddEng, rrfrlgEtatJgn. motor re- 
pair, how to fl¥t buiLnasB. cto. all phasn 
CDierod- Frae Utoratoto. Oirfcty Supply, 
Dept._lDB, 3B35 K. Central Ave., ChJeaga. 

llqim Marble-^colotful, glaiad! Mold^ 
brush. sprajC CocnEHnltlon Rhhs. nibbcr- 
laatJa laoEds. PorllouEura fr^e, Uaxblclo 

Inir gsn’leo. EdwardaflLLB. HEEboIs-. 

“ PTBaiT. ygft Mlrp-gr* at home." Blf 
profits. Little bUtlAF. ALiO etobexs?, J^lnd 
— [oil. kold JoAf, frest, chip and malte Im- 
ItMlIOtl- A-talhed almra. ’P^rmulaa, liukrue- 
tl-CD- ide^ Bervlcs, M9, Fork Ridge. 

PROFIT Prmii mj mlatn-ke?? In mAllPF- 
ni}T, Froe- dotaJls. Hayes. Bex 143S-D. 
Dklcland,. Calif. 

NOW— Only 3c dally payj Inr Now Vprk 
gftlco under your own name. Co-ofuratlve 
Office^, 12B Lexlnaban Avcpuc^ Kcw York. 

iRi-fHU. kSB,bM, s5«.hhi aePOftTFp 
lT*lng Intormatlon tioni "SohemET" Mag- 
uzhkE, Alliance, Otilov Vemrly sorrlctj 
II. W: trial alg mtm ttia 4fle._-r4jrd_vear^ 
AMAi&fNO Bparv time proAb. "ifg seM- 
Ihg. OpETate Ic-Be free pE-EmJum vc-nden 
g: "VLew-A-S«dg>c.'' Show Gaily Rand, I5D 
ciEhcta. Ptec iiifurnLatim, Automatts, 

S433-A FUllerton. Chlano. 

|ilB WEEKLlf 3elUng poetry; spare hmc-; 
a mctiigds; coin. Foster Ha^*, 

Wsynesburi . K y. 

ROW And where to obtain oapltal. Pn.r- 
tlculars fret Star Service, Wapalcooeta, 

Ohio, 

AT LABtr An efrcctEve ntt extinguisher 
xi:^]]lng fpr hist tl.&P. Biw ciT'pgrtuni ty. 
Exclusive territory. Every-ooe a protpsCL, 
Rush- half dollar for cpmpirtc sumplo ond 
money tnaklni plana, riaahnLil. Box T6S, 
LlUlcton. Colorado. 



MAKE ArCJOclal tnarblc, alASed li3», 
sanltoTT hwinng. saperhard ftgurlTifs. 

mbbiT m-Dldj;, mnldleaa i^nllery, eliebOiCallV 
Stained osmenL Unearny swrets, ssam- 
plEH 3c, EsclElna. Pa^n, 94S Omnde 'VlS.ta, 

r^Ttown _10I1 ^ Jm Angelo s. CaLlE 

MAIL Order biLilne.'-j eourse xbew4 :you 
how to make money, bemutj or fkilltimo, 
readies prnCeastnbM mSil order lerhlkiOiUe 
—not nenny-eatchJnk schemw. Prpo do- 
laLb. Nelaon CarnpaKiy, 5UD ShErotan, 
IJopt- 4[M-J, Chtcaim. , 

POPCORN MachfikES. earuelcrlsp ciUp- 
attps. ehoesf noat. DotAto gbln*. Lnnr 
^kSB^£3^JJ31ih^SL^.Bprlnj|ne^ 

BU.L By moitr ’Hcadr'-rnade elrcicEar- 
servbcel Books, novel tin, bargain* I Cat- 
alog free I RU>=o. B-440 ftoorth Wclla, Chl- 

CifO; 

STaR-T '’Snap Fuctnry" at hnokE. Nu 
Dia[;hlnEry. AiuszLua opuortunltr. Dc- 
Iniif fr^p KEJuicn, BO-9. Park Ridce, 111, 






□RAPHITED oil Mako Fcair own. 
'^raphltoil," 43&T PSplnoad, MontimiL. 

CjanSda. 

SlsEL'I'aLLIZINO Rafa^'-ehd« Hiake* ye^i 
moht:v! BLmp^lel Novel! Feriietual mat- 
keC. Smalt InvoatTneiU. nro profltsl Fii!! 
□urtlgulB-ni fiqp, N*v-i/plt.y M^tulhZEm, Dos. 
B3S-M Cl LUreh street Annex, New York. 

OFFOItTUNiflES J.I1 plaiitSw. LJquld 
maihle, "Snow-white." “tinted.' ' "In^^1- 
llrd-'" tr^olbl. practltAl, tCdikbbLlteJ- Col- 
orful cbmbo*lU.bii noerini. LilteUme weat 
Lgw cost. FLoxlblo mold*. Make vour -own 
PramahlE. Litorat-ure Ittt. Coinpo-Tex. 

Bew T86. St Lonl*. Mo. 

Well Vou mvo vs I'.n first ygii 

make? Alterhoona free! We^k home. 
|3,[MJb irwvnth rcpertfri foxc«P(J npaJ— fwU- 
tJme>. Ekueot £un»rlse! NatJonsJ. Sox 

1349, San BemardJ n Q, Ca|lf, 

GOOD MunevmakltLK OpiKH-Lnal Uea, de- 
tailH Eroe. Sunny's. RlTorsIde. Croton-on- 

H ndjon. W, Y, 

FT.FTR: CeJle^lEon of buxineaa pla-rui, enn- 
tolns 137 testod olans and sooros ol lormu- 
lUu Start ewtt biuEnEsa^ boone, nlBoe. 
Farllcular* free. Elite Do,. 314 ar&nd SL.. 
Netf Ynrk. 

WE SucEEufuliy «rl] Invcptton*. pat-- 
entod and. unnat-ent-ed. Write U9. IE fvri 
ha5c a praetJeal, pnotul Idea (or SWr. 
CharterGd In*tltute ot AtoerloAO. Inven- 

toTx, t^rnt. 4-C. WaahlngtoD. P. C. 

p(^lawArc: bost. ohnixiat; 
free rerm*. CoLocdal CharC-Br Cnr. Wll- 
cnSpgtop. prt, 

FOOLPROOF Rdblwr. mold matlnBr. 
nlas-ter casting, Irem^ndoiia market, larjte 
S4 mum Instru-ctLvc -calalogua tree. 
Flaa-tlC Art*. "LI N eely. M-gnelr, IndiXxia- 
WKEHB To bU7 AL WhdLeaale 

price*. IntoriELacJen free. Yorcuit. &mc 

F-313. Baronne. W. J. 

OPERA'I'S Mini order busiLnesa aL horaa’. 
DetaLU dime. Munlex, 34 19 South Marsh -■ 

Arid. Ctilcaffo. llllnojs. 

OOCD Payluff busJnesa silvering mir- 
rors. DiaUDa autoparte. reScEton. bddr- 
elB, hathrpgra figtHTCs hy late method. 
Freo nartlcuEara and prAor*, Qn-hinotal 

C n.. Av e. H. Ppcatur. til. 

1ST WAYS To make -biobcy. in homq or 
oflloc. busings of Jour owcl Full barlEc* 
uliiA free- Elite Og.. ai4 Ontud Ht.. Mow 

York. 

MAKE Miine;T malE, ibe way we do. 
Fife Infnrtnatlncr, MftJWOOd, F-1H17 

Brofldwav. New York. ^ 

fLastf:^ IndustrJca offers iodiulrioini 
men an oboortunlLy to xtort a. bnxlnen of 
their own, niwnufacturlng art good*, nov- 
elUes. xouvenlra, eu. , In. PLutox. uid ma.-r-' 
bl* Imlto-tlon. materia] tnakea II artt- 
cleB. Rubl>er moulds furplehcd /or sdodcL 
prutpotlan- Sn^ik]] iLivHLouini brinks wL 
relurns. Big elioin *torc grdom now oelni^ 
piacBd, Write lor intoreeting bockleL 
mallM free. Plaslck Indmtno*. Dout. A 
IMS Washington Ave.. New Yor k. 

MONEYMAKING DPFO&TL'NETTES 

YOU'LL Like rosllverlng mirrors, tohlE-. 
ware, mating ehlniKd glBoa pnipeolatef^ 
SEgVLL Wrlla fipTlnWo. PSgter. SB7. Ma- 
rfnn, Tnolana. 



OFPOBTDNITIES; PngwHltlons, tha' 
l-ncresLsc VOUr Income. O. Grube. EgT 
narirtr, ff. J. 



depmeJon proot. Commen uh«l educa- 
tenn jin fllplent, Send for troe booklet “Op- 
portunillax to the Baking IridiuL-ry''' nnd 
TequIiEranriiis. National Baking InatJtuteH 
1315 MlEhjgan ,_DE iat. 3 45 C, ChataroL 

no You Want- n nrw biqsinrM profoMlon 
of yauT Qwn. wlL'b all the txade you can 
at'lEhd te? TTien. beepraE -a foo^ qnrreotldn- 
l5t. and in a few week* eara big Incncne 
to scivIeje fewi^Tspt mcdioaL or ofilrojHKly. 
Eiaay torms for home tratolni; uo furlhEx 
capSm fuiEdnd: ng gwd* to buy: no 

agonoy. EslabELstl^d 1^94. ’Write- stei>hea- 
aim Laboratory. Ng^ 3S Back Bay, Boston, 
Maas 

GDARANTsip Sucopnnfu] mailorder let- 
ters. circulars, campaign* written. M-wf- 
erale EhariExI Plnkol AflVCTtlflJnff. 9S1 
Fifth Avenm?. N-sw YoyL ^ ^ ^ 

3»-tl0D WEEKLY n^lnff xaWdust, 
Stamp appieclntcd. Clement, 943 Arthur, 
noclksaler, N. Y. 



SEVENTY Frnaparjly polDleT*. 25c 
Prob lltoTatare. liouio MchroLan, Wel- 

llbkton, Qhip . 

PROFITABLE Hnmc- business, c^ll-c' 
karned. Gmail caiMLaL Arl 5 to B. Plam- 
/lEldL N. J. 



K atd (l.W. Ffea literature. 

:e, 4JI0 Atapto. Dallas. TCXit*. 

137 B’tJCCEaSFUL MoneymaUnr pilin'^ 
Literature free, Ne^Lmi. 5]2 B. WtiK 
atTQct, Byrwouse. Hew York. 



MILLION ArllclESL. Buy vhnlirsak. Val- 
uable ¥U[toty -source dlreotoTy lUc. Ideal 
aer vj«, b^s. Park Ridge, 111. 

BOOKKfci^PFRB Make money on*^atln■^ 
new idesL acronoling oervlcr, Halph Lee. 
Vicksburg, Hlchlgwn. __ 

FIFTEEN Money maUnr npEHrLunlLje^. 
Lt*t dime. The JolTsra Campaiiy. Pltts- 
biitg, Kp n-ian. 

MONeVMAKERB. Businesa startcT*. bl-; 
ni'OlItd. Sabkplc and detalla, dime. Whito 
pallFt*. Teufts. 

SIWJ— iSM MONTH Reported! You can 
.‘start this ncA' hniDC culErprlxe tor TlOlh- 
Jngl Fuller PubUcatlon*, i495), KalAtna^ 
1QQ^ Michigan. 
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POPULAR MECHANICS 










ltf]TlAL Vgur nnlomotllftr hfcc^clc. bags, 
handicraft VfllU lilatJJ:l| bGAUtl-flLl gold 
OLlLamaitLa Ll^ail£i[-rr Iv^t^r iLpg]Eed.> 
Dime brnigs tunr sl^ Jdibak deUrcd. in- 
Stn^cbaiv:. lUiy PTOntablE 

iniLkine pl&tu. Decal Shop, Lptie- 

™m 3. Haltlmore, MarylftTid . 

MbkE¥MAKiNO'‘'Bw^ Sl.flO 

Jlftrcn dJflcTcnt. Oppgriunilir 'Emk CtJifl- 

£9 n y._ FI u sh 1 n s. Wr w yorli. 

|j»mab]e -^^rkatJi^ l^LatiA 
Ife. 3uber. Box 13. Bhlpp^nj buTir. Frnrm. 

ATAATEUR CaitOOnlutfl. flum mnnpj 
tVchlnir^, ^rldglU Uit UfVETtlsen. 

Ad-Servlce, Ai ffy]4i. WtaamElin. _ 

TWECTTY D*]iains aiilij-' rcclwlm Ing- luVe. 

Bar jHa, rtc^ ■&rifr.a.rL';. La. 

OPPORT'Cn^JTTFig □il'oref *i'm mapi- 
zlnBE, V 4 lb. lual] 25e, AotHita. 

•K3cJi3i?*n. cnjcftgg. 

Will Y™ irlvc us in- ll^t IflOtN ¥Ciu 
mate? All^rtiofisia freeP WiJTlc hoiivr. 
(1 ,Pl!lQ TTianlh rfpprtcd f-rxcnpikanjil-^EiilL- 
tlmel. ExQ«t BurPTlfle. KaliPnaJ. bai 

Han Bcrnn-rfllnq Calif. 

WHOLESALE ScurCra-. 549.-DM] ftIrtJclee. 
Free (SIrecUiry. M'sswoeds. l]iJ7 
New Ysrit. 



POk^ULASp Ft-ANSp EW. 



formulas And prgerapj fv^^rj df- 
urlptlod foot boot Htulfp. Doctor Ka^'. 

B tlcrugn ^ Id g.._Lgs AFl-tp;iiwii. UaJJJ 

'' 'MAK^Fut filing products. "ChemLat 
An-praved. Formulu.'''' CaEAlPc Ii’bc. Ecra- 

IfQ. la-F. Part R Me^. IIIIiuUb. 

BlNOLSr ODuhfe, tdptc Higrcdl^nC ioz- 
Bil^la?. LtttcsC, fltllfrp. P^r^d. Pa^ 

mty. MJetU i^EL 

rORMULAB O-uamotMd. If’JJtcd. ft-ny 
dtpcri pllii- -bpff. H.Ofl Vfu\h. Viirpa Fnr- 

Tfiutarr. ■041'r Furtvlcff Avc.^ CleTcland. 

Ohio ■ 

MAKE Btaluaiy fliocrln~g etc. iiuitatlDli 
nuirbtir- f>arm.g]a Itd^-Q-l BcTTlcr, 

Fart Hld ge, III. 

Aimi^TIC Forreiulary. Inatiucttona 
btul agppt;y fppiDeK far ranily iDDLlng 
Id, 6 m pianiablc prodtutta. COblpletc boOie 
— 934 pages. Cl.Sd postpaid, or COD. 
(Ftn-tJjrn U.SB3. OaUlgn 3t Adama 

Bfowp Campaay. CtiKBldul Hill, W Ma. ^ 

Ide WILL EIxJdc- JQ rnbtuiytnafelQi lor- 
mulae. SAtlBractloti jfuarAnteod. 

BiKt; C-3d36. Dallnj;. Tfiri m. 

FHEl^ Pgrmg]* catalog AnrlJilPK sp- 
alyaed SIO.-OQ. "Wti^iUi-a u^EtulcaJ, Balein, 

Oregon. 

REAL Manufarturlrur f4>rbLb]aB. L1atd 
froe CLLTiimlnss, Chemlat, Oerdon Avt-.,, 
S^TneusT, w, V, 

ICELE53 Ice I Oa]cmr! Cleaner r Cheap- 
er f IiutcuctkQiu DolTy,. Covkneten. 

Kv. 

ELITE Formulaa *n<L Dlabai mate and 

2tl] >‘DUr Pwn DTaduclx. DESLTiDE.IvC biKlIc- 

]et frra. ElLbi Co.. 214 Grand Bt.. New 
Yarn. 

FORMICAS — La^-TKl, brf}.t- AnalTJcIv, 
LlleraUirc tree. Bcirert. EDgLneerliiB 

Build ing- ChlcMgQi. ^ 

eiNQLE-INGREtvt£NT FurEnuigs^ Ng 
rpunufacturlnar InfgrmatlPQ free. A. Elb- 
lard, Warn*. Pepila. 



c]tE3dijaTiiv 



WIN^TB DTB 1 V Idea chemical tits Atid ap- 
jmralua ggtflls Iflr studflUtS. biR value. 
Frte Iklerature and CatJilcT oI caccntmln 
Hud. kaboratgrr s^p]je«. sclentmc bcelu 
at- bla dJAecunc. SEud. 3c return wmlaEC-. 
Jjf-a wmifl. jM, W. MrJ SL, Hew ^rk. 

OII£bilOAL$-. LnbamUn?. ap- 

f ^aralua. Beiid Jar catalag CPI. BJ<>- 
eg?m1 Supplr Company. U1^ Mt. Hope 
Avcntie. Reabeatef, N. Y, 

FREE C^tflJPRiie. ChemLetrr. minfraJ- 
ofcf. blQlwY. jnlcroaeaoes. tclesceaea. 
Trac E V Labc TT itor i M. Eva nj; I qn ^ t jjfcn q] n _ 

KaMd^OOI^ Fur OhEiTilciil ExocrkmEnt-- 
en. huFidredB of experlmenta. JHuBtrated, 
Sfc. EtMerhaetiL baolcret ISe. FtcE eaialfMr, 
FcMflng' aolcuttfic CemDApy. RcadmcTi 

PEnnn.. ^ 

FREE Cbcmtstry dLCgl-ap^. Supglies at 
Sc! EauJp camplete laboratorr. KemiLlt 
gpkrtcing corp.. 35TP BlJitctJ 5t.,. Eroot- 
]yn. N Y. 

SFECTRCN900FE Far qiklct CtiesUm 
gpgJyKi;; J2.SD. ICutting Sons. Oampbelt, 

C^ll fPTTljA. 

CHEMICALS ItL SC euaiUlMes. Catalan 
5c. F|eJ«ber’( Lqbijjatofitt. Medlqfd. 
Maaa. 



IIF.LF XVANTED 

KNO^^XEDGE Far lltc tab liunter. Ar- 
llcia dlscuAAaa aiiBwerlnj c in pLov merit ad- 
vc rUscmcnls, Intcrvirw, And pIilppjpk Job 
CsmjmlEFi. 25^ cgln. Rl^hurd StrvJce. 

_ 

PHYa'iCAL Perrccilnti caUHfi 
lAieaUi tl.Cd par IflDL) Sbd'a SyBtein, 

BouttiFa be. C aJUarnLa. 

^a'HT eumplc’ lisijiHeatl-nn Jettera In 
help Jub huntcru. 25c. calEL. RJeluird Serv- 

j3jj] Maple. Da ltaa. Tea as. 

”big Motiev tatliiE ardETS' Bhlrts, tiee, 
JiMlc-Ty, undcrwi'ftr. p-inU;. rjiln- 

cihiLj. ikkiUei'iciii, etc. BaleA equipment 
Ifee EKjjerlence unnewssarr. pjmrcd, 

4!>~B£-RO f 

DIG nifiireriii manuJacturai' sEakjt kaan 
to contact- restaurants, bcautlebans. dec- 

nuTTHLi, fiLclurlEK, □JDct-s. hgmc.1, 

olliE^ra. DJTe/- excluBlve. patented Bi/LeB| 
uiuUTi>n^ud ’wciliniqnahip, A i^PBc|.al ois- 
tortment Fegg/ Parker baj^lns. LeadB 
<urnis.hed. prr-mjipcn-t, CHitht ir^.. 
Haaver, 251 West 19th. Dapt, XE-IQC, 
New Ymk- 

AOFN^T$ WANTED 

MAKE ikLoaey aellina Jareraast- lEkte 
ChDstmas card^. "LcAdcx" asBortment 21 
IDcgcDun fnldqTSi ^ing like- "■wijrifl.rr."'' 
Btile far tl.>D0, eaata as lew as SDc. AetuiLl 
retai] value I^.Ud. Other barsatn Bssert- 
hnsnis. ALsd.. SO Christman curck Impnnl- 
ed With ziamc fe^r it. an. Finest Law- priced 
ImpTinte In Amerl-cft. WrlU? for fi*-mpta- 
'’‘LEAdcr'' asaHarCjptftib Oh appraval, aHa 
Itirce albuiUA ImpTiut cardB and; Iree slfL 
silver Swan Biudio«. Inc., -1211 
Fiflti AtThUE. DepL -12 . Hew Yack. 

SELL DrtEflrt law aB'"si'.2l. Hundreda 

XErxiatlnmii 1iiurgiilp.j, Actual ;ampl«t frer, 

Btnd. dncM alae. age. Hartard. DejkL B-W:2, 

Clndnnatb. Qhifl. 

WRITE Fcr fese fabrin samplES sjnazlne 
EUlnproof tablcclgtlf. Clean witb damp 

rlcib.. FlEquLrc ifiu IrDninif. BEupllful pat- 

(F-mH. L<fO\i like linen — cfi^it mueJi lea*. 
C*TmniK.Tlflm tiff. A1 m> cgmplrtc dve^ line. 
Melvl]]^ Company, D^pt. 2lMg, Cin^iJihatJ, 

Qhlp. 

MAKS Money r -^ow cxcluadve Chrlit- 
cr.iL 5 cards with euatemer'a name, M for 
l-l, up<- IDO drxignn. Al^b ^3-C^r-d ^'Wpci- 
dcT Rox" aa^art-menL tl. Yau make SDc. 
-SamplES cn apprnvji!, Janrn Art ^Mrdtg.. 

gun Anso n Place. Repeater, NEW_Y*rlt; 

DON’T Bo a Jah hunter-Lstart’^imr ew'B 
Jfuiill^lliL■^ H?n npr cqiMtflI. No hard limcs', 
no ie-yoJTB; alwajfE. yuur mu bf»9. Hun- 
deeds nverHEe J3.fl[W to M.MD annual aaiea 
year all*r year. Wc mpply rquip- 

uient on credit. 300 home nec«AlUes, 

SellinB- cxpcrieucE- unncccuary %a .^tart. 

W'^onderfu] appartunily to a>!tu tlEuanl, 
profitable business backed by waild wide 
indue-try. Write Ran-lL'lEh'a, I>t!pl. 

FrerpaEt, T». 

NEW Kind uf man';; .^tior zip:; c/n and 
ofr. BalBA dlvlBlan ot manufactuier eaub- 
llshcd 3k yeon5 grants tlilrsjpen. Biff pay 
CVCJy day. Cah^plete sIl-uc ILcic □[ 25Q 
styles and OUtltl sent rr(¥. Writ* 

CaUBOlldated Shae Systehl, Dept. Bcas.. 

ChLppt:yji P igl l ift. W HS 

MAKa: Extra incni^ Ci^iy. ^h.uw Dini.n.r| 
ncTcunal Cbrlstinea caiils «rmi ntstw, SO 
Ear $-3.. PI*. OiFtsLandlnff vxhimt. Alw) Pi- 
card assortment. -5E: attiera. BIf piunts. 

fiamplu free. Wclmnrq A: ^uR-pEn.. 7^9 
Monrop. Dept. TS. R tKl i eat er. New Yurt. 

MERCHANTS Wati'eardfl— Cod’t Ic, Bell 
19c. DcLails. Eugene Collins, BlitmorcH 
N. C. 

EXTRA Money — 5i;]l 21 "prrsotuiL In- 
ilia]" Cb.rLsLm.D.s card;; fer $1. Unique 
TTictaltlo gold. Silver, InltialH JurnlBhed. 
IDO^^ l^ropt. NajEiH! imprinted Cbrbtfjriasi 
carda 50 loi 51. Other money- makers. 
Scinplcfl rm approvnl. AriLxEic, 9T1 WjLy, 

^!?ll C'l.- 

HIGREIST Quality falades. Wliol-esaia 
oLUlcff fenp. Bulger. Il2 Binilgt. Cmri' 

bridg e. Mass. 

VOIT'LL Like ^cslLvErJPg QiLri’dra. table-* 
ware. maltlnK chlnocd grruw n^m-nnlatm. 
£[^£kia. Write sprinkle. Plater, 13J. Ma^ 
Finn, IndiPnw. 

tREE Water And our opneentrAtes nvako 

I T2 preduPtE. We supply labelu, buttletK, 
RpormouB pronts. Qualco E-20030 Rue- 
■‘iell. pElruir 

R£G Pnqfit? rolling famous Waltham 
Chk-iKlma^ card.^. 25-caTd (1 jL^^orlmmL 
\ i&yB you 50c. cnrbslmas -carda wlLti name. 

Ml for |3. Cf^mplol^ lipr. B3.iiiplcf(. on ap- 
! uroval. Waltham Art ruUlenera, ISO N. 

* WishlngCon, Drpt. IIsIh B^3fitPn, M4VW. 



CHRISTMAS Card leadn'it bf-|Pg you 
mnicY ca£ti oarnlnga. Name-Lmpi^lnlud 
Chri:ttmfl^. cardn. 5 D for |j. up, -B^nsatloii- 

ul ^''prlAj''' 21^LaTd; ojuarlnirnt xMls |I.4P. 
You maKc- lOD'; prutlL 14 tsAt-aclllng 
sortmcnlf. HnmpLss -on approval. ClUlton 
GrneUngs. 1-tT IpiJcx. Dept- 0-2. Hw-ton. 

Mas B. 

CHRISTMAS Curds “Amerlctt‘‘s finest 
a.-ij^qytmetit. Bit inr^nb! Write for sam- 
pLgq. Rublrison CnTfU, D+pt. J[}S. CPEntoh. 
M0.4X . 

HELL Nylon hwiory and hut liop siJk 
lioee for lijiLr priae In c^iPhlnaUan order. 
Ouprantecd agatnAt holca, snags, and niiu 
CT rcplnecd free. Hwia far yuiir avn per-- 
£cnaJ mi fflueu vma larkt oriLtlt. Riuti 

name an-d tiDoo size today. Wllknlt, DesL 

BK- J7. OrcrnflElEl . Oliia. 

call" On iao- siatturm, ua^tEi dtoreii.. 
New ab-aruicoi xppnRr, wnirlwlpd sellrr, 
Cleaua auLOi like hiaH-l-C. SampLa^ sEnt bP. 

triiil, ^■K riAtec."^ PTBt. 13T. Akron. Ohio. 

i^rARi' Your own bargiUn clothing bu5l* 
AeOu. Sell tL«ir and used shucK. dxESBes, 
■coats. Etc. Experience unEUGce&tary. Free 
wtitdexale on.tn.rpff. Superior. 125Q-H^ Je-I- 

fcTs on. ChliAgo^ 

CHTF^BTMAS Cards. Sell so aBBcrted 
fqlrtcT^, napio Imprinted Xl.flO. Othnr 
-l-l.M aMortinehtJs , Rig pruflti Rnrapleg 
un approval. Also, big line houBeTioldi ne^ 
DPMitl«. Torffct^ 914 TV. Erie, Dept. T-&, 

CbIcatQ, niixiapK. 

CALL On Irknfbt With, .^piuatlunol 
cst prlecd personal ChTlsLniaA CArds, stA- 
EJojiery. Numon Imprinted.. Also blff-vulue 
21 card fl.M aifiOrlrtLEnt. Frnflt, 5CC. Eff- 
perlEnco nnnoecssary. BampSc* on approv- 
al. Wallact Hroft-n. 325 Fifth Ave.. Dept. 

C-34. New Y ork. 

SELL ch-plstmas cftras. OiiUM^ndl nff 
aetectien qluart dn:nifm!=: with nauno Im- 
prinu^d— low as 5b for tl. Amasing values 
get orders cosily — puv o.-utpk cao-h omhia. 
]| lovply iLu^^tiuenbE , Up te proftt. 

Expej-JekiCe UblJcCEUAry. SOiPplEti □□. ap- 
prgyAl. HeiLcI, 3D& AdariLS, DcpL 919. 

CtLlcnBU. 

attractive, .Puirluyt nirvelLy, 5c 
^mp brlngB sample. Quick, protltable 
^lOlcr. Write noT, Ulert, 13 East iTth 

at.. New York. 

Pay ^ou %5 ler ulllng icii tl buffed. 
Su dtstiactlve osAurted name Imprinted 
ChrlHlmas cards, ad I ti. Vgu make DOc. 
Fiec sampler. Cheerful Card Co.. M 

Whiles Plains. TJ, Y. 

CHRI3TMAS Cordu. BeH 50 aodwted 
folders, name Imprinted Sl.Cl> — Cost you 
SOc. gampk5 -Ircc, Dunbar, New Brurw- 
wlck, W. -J. 

CHRISTMAS Card salnpegplo— Ort fnr 
tampliA gorgeous loldvre with tLOniE, SO 
lor tl. AIao 20 f-qr *L35. OutAtanding 
nicney-btakprJi:, Many pomiEar Lviurl^ 
raents. "Dollar King" pays .150'^:- prodt — 
EcnL un iippro-vaL Schwer. Uopl. CV. 

Weatheld. Mae^. 

MONOGRAMUING AuluuiubllEs tebI 
mnney Tpoker. Write for samples, tnter- 
iLaLlOHat 0&-, Bax 936ft, PhlLauElphlB., Pa. 

AMAZING Cloth remo7CB tarnish from 
mEtaLi wllhbut E.b.E ki3^ uf lUiuld, poatE, or 
nawd^r. rntallB 3Dc. -Sample, stamp. 
BakEf, BOff 337, TirnCPn, N J. 

INV^TiGATNI Ticwly patonted Jic 
wonder knife!! DcnfimvsLratluri amazea! 
cum iffay. Cha mpa i ffn. Illinois. 

EARN Extra monev. omce, factory and 
cithEr markfi-q. Rr]] h.aniLnam.E baxcd 4*v->- 
erydAF kmllng eorda. Rig proJ^l. Bell 
Company. Box 2537. Lakewood. Ohiu. 

ALL Autoa-truckij need -our vamum an- 
poTcbtr^irs- motor aircondltloncrs. Bcn- 
KOt-ionar mater ocrformanca. inorc±st-.d 
gasoline DtLteaee. □uaranteed. Only s^.s^D 
most motors. Honoat distrlbutflra wanted 
Voliiueu B-iEperLhargcr Co., Box 55, Fort- 
]*nd. Oregon . 

SELL 59 For fl.M poFsobsl cuystn^na 
cijrd. 1 . TVrr r;am[i]ei. 3S Ihxetl 3Uc up. 
Famous SI assortm-cnti on approval. Spe- 
cLa! ufTcE-. tlcdunkaiup, DrpL M-l, U45 

FToadivfly. Hv w verk. 

SENBATIQKAL N?w hand cleaoBer. un- 
limited lisra. use no »atrr, Rvc-tt mMihan- 
Ic and auto owner a pTosp^t. Generous 
nizjT sample £ic. H. E. Mow. Curynvillc, 
Prncia. ^ 

DTflTRIRIJTOElR — WtialcsaSe inaffclL- 

eldea. Prontnbk repeat £alea. lious^hold 
Products CD., 527 West JSOth St.. Los An- 
gBlEK Calif 

WINDOW Bign Lettera. ifew "'tloinan" 
jttyl-c-. Largn jdz», pEnivy aaCh. Abm-^ 
lutoly bcatitiful. Free saroixi^E. New cut- 
jzloguc, aUmh ^!>4l Kalqtcd. Chlongo. 
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ChTLKLmjLX oir-d.i. SO nMlS Witts 
SLRtrte (1.00 vklti i¥i«tallLc: -cnn^ 

EKHfiLns ttid eut-outs. H ntb«r ijsert. 
mrnt;. Ou tc tajidJnR 31 a.fd box. Largo 
InroifliB. No ^xperlonc-D no^dpO. Ft«j Bam- 
p]f«. Sojth-rrn OrKlLdp CelhI^. DcpL G13. 

tfemphla, T^iftfa. 

OHRISTMAB CarOB. Eaiii tl JiD hour. 
TakO ordem gi^crti froiD fiiccuti. SQ ex- 
i^diRil# wLLb. tiAbio (1. Ff«a aam- 

p[ea 35 ia»lfiia. Amcincm'a faptpfit abUlnf 
31 ChrlxCJTLTLs Inldpr hu9L. SDo. StllB 

tl. R«gu«bt aacnploa toa*y. BunetiLna Art, 
Orpt. E. lift at.. New Vark fflij- 

AMEaZINO- VaLiqa, HitndjrteA, ikOUOoa 
DDM-cIlLaa girta^ mLCLUr? and. patriotic 
F^tra^ brtn^A fret ralalDaut. 
World'a Eow«±t ffholfoalera To? 35 

vnra. 2Wils Silin Co h Brwd^Ajr. 

Norn Vgirk 

y-IO bJQnty ■pjiljrLOC' lnhllatx Otb autOVDO- 
bliea. Eaaloat IMitt Lodby. Freo ujnpEp:!. 
It rou se- 13 prlnUng «nd nd^ortU;Lnk j^pc^ 
dafllrs we have (xcelEtnt sddtllne fta- 
borinK DecaleotoboJb immo pLat^ 9n -aRiftll 
quBnUU«fl. ’’Hbioo/' ^Sti AtlanCJf 

B« ton 

OAB BlbUona vant thla new patont^d 
flocmidtj, Kxiipii, Lpcig Btacb, Cahlornl fc. 

Make big prOAU- Ob. TOOiJ 

EXTHtuotB. lurftbln cUaSs. Low wholo^alo 
priors- Piixh svame fpr trl«J glitflt tiStt. 
Eq-Rq-Co, 3B1Q-W Dodler. SL LouJa. Mo. 

"FREE!" Bloxioan qadra. norp^tlcb. 
IDO^ profit r Marquezp, AparLada 11"9<, 

MfiKlfo City. 

WE F*ck PTodiiiita undor rour tuhrf- 
Claaneia, food produced. &tc. BJv proAts. 
Jow PT"lc»- Rumple* (ret. BofCop. £(MT 

Irrlna Fart. ChitAW. 

AOBlfiTg: SmiiBh JTO DTlcwr SantiK 

zaatc J3c lb. 4-P2. vanma ^\^c. Rb-zor 
blHli!b iCi fpr lOO Ptke^v chowlnir tKm 

ISO. 150 ottier b&rEaLod. rr^juiunui. Ex.- 
pcriencf^ pppAcessarj. Catli>a|Joq 

paw. PQ. SL UtUa. Mg. 

EMoRaVEd Kama: p1«c«. nucnberi^. 
aJtbd, ato.. caatir Aa]d, proAtt larftE. fireit 

Ujqg.. wjnthrqp. Mbm. 

AaENTSr BtAERDinE itamea od cKK^t-ktr 
PfgtijctOFi. BaPiple qhtdit wltb rp«r name, 
iiddmc. StaiELPLnjr obtAta. EinPlom 

dhcelu. chcak-folH. nbgic platoa. Hart Mlffr 

Co.. Ml I ^«aw_St„ JlrMjdjb 

□OOD 'VkvrDK btuLD.^'^^vcrEiif ' pair- 

rtirfi. Pla(lO«r aUtgDMTM. tvUrtlOr*. blC¥- 

o]OB, baUiroom njcturra bv late notbod. 
Pree parcj^ulnrs and iTTogfii. C-unmotid 
Co.. A7a. K. Decatur. HI. 



A&EKTS^To niall qqr lErTWtlsrf. Onod 
prqflUi. Homo iHidLcLtai. Marwood, 
11 P 5 --nilT Bi-qact^aj, Wnw Vgfk 



BIQ Mdojcf taLLar □rderij fbilrta, tiH, 
hPsLqry. untEcrwiar. panta. jaqkata. raJn- 
ooa.Lfl, ubilorEbt, eL^. &alra equipment 
fre«. EKiforLenoa unEi-tcbaaarr. Nlnarod, 

‘tM 3 '--AN LLneuLn., tihicajio. 

CHRISTUAE Cards. SvcrFonE uatfl. All 
Idndp- SairipiPb on approval. FtHEiian 
OQiPpatU'., 33- HfeEh, Ntisv Uavtn. Cunn. 

niCn-GRAHE ^.ALERMEN 



rP You want to build an Lndepqndent 
repeat buaJuos selLlnff naaLity uiETctiJin.- 

dLse to bualnasa m-en, wriio for d^tbJla to 

RajTuaF Buxtnefu lnDDr3»r3Lted. 

ELLIeutb Squan BbLldkAg, DuAalO, NOW 
York. 



COMl^INATTON Abt^]rlA.rtaliLji and AOlf 
ahbdm EcJqnUnq Inrentloni eafo 
drli'lng; -wear naiua D-peeta^kesr r.o blindii^H; 

fi«ad]1|hij. Wanttd repreuntAtava «t€it 
^tfttq. Twg pamplt^ 1-L ngat, 30 cEji. Na- 
tional BrndLeatM, 334 Collbx, SquUt E^rto. 
md. 



BCMi OlIF bit! tarnakn Turk Klo^te t* 
ator^9 onl^. Catalog rr»i Erlqwaldt 
Mjinufjigtiirlng Oq,. Qcgnbn, Wlji. 

J^ALlfiS Uain^rrx-^Atttutiun- Eend fKO 
BaUlht blanH- Fo A nar. TtPckTord. Ohio. 

-SELL Bi|ilnn.sH cards, n-taihgberTr IXOOfe. 

matohH, mimmod tapo, rcRtaurAnt nocr-?^ 
BlIL-rs. PHlrsbno^, agvET^sJni nihgClaJ tioa, 
Hn-cllH. plotura oarda. taga. prl^nj? iet»- 
Lervrst prkcex, 40' I cgcnmiLnsigti- cltparl- 
otito qnn«Hdbry. Froe deals. Salra nort- 
lolLo tree. Wlllecu, 3i:30 CtpL 40, 

CbjcaKb. 

Bia CopiEnkBBtoEia — sqUlnx to stow tcl- 
llllgid PrItlilMi; tIckqtK. mrta] thelF OLOUld- 
ina. Tg rehtaurifitH. oni-nu caT?nt. -stuns. 
P. Prlelnir PxeM, ]J4 White St.. HeW Yo rtL 

MAN With car Co cover ratakl Htoro route, 
OncnntfTS aSma^t c-vEry PocaltlF. Handle 
orders for nAtlonalLv known manuraoturer- 
JgbbrT, Avr-raen eQinOiLuLuib. Steadf 
bJo nar oucMiTtunltT. BoIm- eKwrlonoe on- 
beceuS.rr. World's PredUOta Cp-., Hkpt. 
IJ-ft, ^penMr, Jnd, 



ADVERTiaiWQ Buuk raatchca. Araer- 
Ica'B larxaat otanufatturer o[ union lahul 
bge4c uiAtchc^. Fast tolllRg line. Largo 
salts pinddctpH kit- Sample giatchp, 
COmDietE out obtAlog. 13 cptor tonUna- 
tlnns makes pctllnff t-asr. CoTiimlM-lon In. 
advance. EupErlor Match Cgnig&PF, ^530 
GTEPnwnpd. Dept, K-9. CTileago. 



QEM Wants full gr part Umo man In 
each coiintr to Cafee prdtca tat aderrtLalgi 
?risto'hl)pgks and ealendarB. Casti commlB- 
aJoru. Gojh Mat-ch. &3-PM West Wsslilng- 
ton . Ct^cs^^ 



ggUCp To cvoiypnsln«a abaolate necoa- 
Hltkea — over S.PfiO Itegis. LdwcsL prLcei. 
Res Lb eompctkiloLL ComEnlsaLooB ulvanoBd- 
Ex.perJen.ee unneeessary. .^uiplas free. 

North wc fl 1 era.. _ J^S33 Jtcl moifl.^ _Ch I caio. 

COUNTY'^DlsErlbuteES Tor lamouii'Hlu- 
Olo oil tnimoTB. Fkta am «m 1 range, wa- 
ter Pr roaiTt hcblers, 'J^ggsBprja qae. 
Approved by Tin dPd^iwrdtists. Oet samale 
gffor today. O. A. Burnar Co.. Isrt-F W. 

QlTurd Ave,, Fhliadclphla. Fauns. 

ADVERTJSlWa Boot mriCohai— World'a 
largeat ^'direct selllgR" bggk match fs.o- 
tor? off Bn advance nali oamlnH oalling 
On ever? Ivne of bnaJpcsa. Eiorrlcnce un- 
necBBsarv; Tull, part Ume. Low prdcai for 
hlah quilltv; gnlOk doll rone*, tiokn rou 
oeL orders. Qppd rEpeat prpAta. Free 'kit. 
Ip^tmoCloiui. Match Com. otf AmeilcaL 
g^J3 W est 4fflh Fk.. Dci^L E^t, Chlc atP._ 
CXINcisBIONERSI Balumea! 
eacrap wgrkcFsr HuslLcnS FOriuinod Ha- 
W* I Is n LeL New sensatlugal seLlcr! Pa.r- 
cJculan free. 'BvUsalon. ZJ18 W. Fkco. Los 

Ap gcdea, CjiUr. 

BLADES — Bipr proflts. Dr^t OuaJLty, Fs.c- 
tgr? pn»f. FostnaLd. Ace BladBe. Buf- 

falp. N . Y. _ _ 

EIECELLBNT CFopprtUhltF BeEtlElf 0\3X 
complete ling of bnJs^f-lL LarBHt cgmmls- 
alona. Write for aala bIafl Wire ono 
^Mltary Fnuh COmpB^irf. 9300 5th Ava. 
Nfw York. 

NEW fiHclal tf — ecllJL every li^Lbeafe mad 
urufesRlDnmJ luqn, Fpur JIf aalrs dallr oaj 
I3T(} weekly. F^rraU eleaied over tl.HHI.flD 
Diunthly, Wrkto F. E. AnmtTiHaK. fTwJ- 
dent. DBpt. FU, MpMle. Ala. 

EDL'CATIONAL AND IJf&THtl^ON ' 

OOOD JglK for you In U. 3. deteriBe 

e*eeH.Ugiii e-nd hAi^ikrta laeqaTP-ir),, 

TPofisandf of men acid women — all agBS— 
beeded iur well-pndd pcKLtJobK. ^OU Pdl- 
llon doUan wortb ol b*rracJu, maae haJIs^ 
caleterLos, cantunuiierits, recrex.tJon build- 
ings, dliUnp TooruB. aervLce efube. offioers' 
□uBxtera. vn-dcT EwiMtcuctlofi and planned 
Travel la cxceedJPt all pbat records aAd 
hptiiEfi. clqt*. r™tagrapts everr^hare *rn 

hSb'BntlPt-. WE'k-g T-eOeLvlrijE caLlx fur b.DiEX- 

|na suprr^lson, dJnIng room mahagEiB. 
CE.EeberkA dlrcctarx^ hoi-el ur club inana-^ 
gon hostesses. JiousetoeiHn, ptirchasLni 
etfebbA alekrjLrds. etc. PrcTlgi^x cxpgricbce 
proved unneaesearyl No need ip leave 
yuur Jub Po qualify. A gopd grado school 
educayon. pJUA LrWld 'TnlPina qballfles 
^eg, s.t hqing. In ^are tlma. Our Nation- 
al Flaeepieut Bureau helps pLs.ce you — 
and. under our amaRlng eertlned Job plan 
— eebuaJly guatubtees ''eubLo BDfKi ’ 

when placed. WrLta today for free nortt! 

Lcfrla MuCjcI TlPlnlng Achcnli^ Rgum. 
ZF-HES. Washkegton. D. C. iFint bbd 
ortly s«hhol Pl In licnd— Now In ita Blh 



STAItT Ypuy bwii piglltobLo buolncws! 
Lram BolentiClc mothproontif aikd jKat 
cunLrul. Ftba iHustrapad bwklot eTtplalo* 
ojqxorLucLl Uh In tHle ubcrawded held. 
Large, rgtlablg gmppany tewchws you. help* 
you atax-L Iiivestirtle] Write lur bcH»k.lct 
today- Mlnlw [psutute, 3353 WashkcLgton 
BlVd.. D enL. 3 Lo s A bi eles , t:aLLT 

PART Time hD^kpyijpg pays Ug. Fif- 
teen ISBBOh course. FLrtolde EdUCstIunal 
liuEltiito. LM 8<Hith Hwnan. Chletfl o. 

TOOL Dlecfialcersi Apprebbees luain 
triggnometiT Hlw ABO Irocn The Bhop- 
man'd TrlgoruviuCLr/. (I.l30. CLaecmie J. 
Turoottc, Bcix aS3. Mt. MorrLs. MlCtl. 

LEARN FraeUeal blue prlfiL tending 
qglttly at home^ ™re time. Englckeerlpg 
BervlM, ng y 37, HLLUIJe. ■Wlbhlta, Ksna. 

LEARN WatelllbblcLrLg. kfntecLal Iptlrug- 
tlons for Etart hnd wholsBale auopl? cata- 
log, All |],#, RoCund not ifttiEfactory. 
Htewerra. 731 Qllv^. St. LquJr. Mn. 

LEARN Alito- inechBiiLcii, hodv. TCpalrlng. 
welding, el^drloJtv. refrljiEtaEJoi]. Diesel. 
gtrvIPBOci's. MOflA Mam. KanEAB Cllv, Mo. 

ENJOY PorfecL heuLUl. BeC&itie piglts- 
algnal rqglL|brlSt. Ff« health boot 
wnu! Kiion. 315iMR North K3hd Sirgel, 
Mllwautw, WIB. 



NEW DpEKlrtuuItJi!* In sir condltloolpg. 
electrLo relrJgoratlPei and auto bpdy- 
tondrr Including inetol worJe. welding, 
paknclug. Mag^' Iramcd cam un to 
B5--15H veoklv. BtarL urewirtkLg bow. Qet 
free facts, Utilities. Bn.Eipecring iQAUtute. 

1314 gddrn. Dept. U9. Chlcaio. 

WELDINO— EJe"ctr1e arc. Learn prgflt- 
able Liade nuipklr through actual urao- 
ttce. Individual welder Insb-ucUun at 
b*.re- Cbst gf mgterkgln. Full nartLculara 
free. Valuable welding lasdona bbbY fide. 
HofiarL Wtldlng School. Box M-Bll, 

Tro7. Ohio. 

"UNCLE Bam"' Job*. Cpbicnene-ii (105 tu 
(175 bipbin. Mob-agmcji. Frepare now 
wt hoipo for ovaibJnbUpnA. Full par|p?u-^ 
lira— List of poslUohi. free. 'Write today. 
Franliib IntULute. Pept- S3, ftochwter. 

N, ¥. 

TOOL Designing exam's big. Rojug ^Ludv 
coiiree. Lmw co5t. Easy terjua. Free 
^ItleL OhJ* fentitute of Technology. 

^pt. 31. Qroe nvklle, O hio. 

jol^nallIm iFiatrueUbbj 
leistiu course H. R-rporter'a and photog- 
iapbjar'‘fl IdenLlfleatlm-i gard* Lnoludrd^ 

Box 5i. Hammel Statlob. New York. 

If. B. govornmebt Jgbi now ppep. Ne# 
aludy gpumg. No cost until on lovemi^nC 
payroll. Free InlgrmBLkgn, Ci^l Frrpnra- 
toa^ aervLce. I7 K8-A H. Ln aAlle, Chleago. 
LGAHN Tflerraphyi BplEiidEd opportu-r 

iilbes now previil. All experwes low. CSit- 
aicfi free. Dodge'a Inabftito. Hkqtt Ave., 

VaJparnisu, Indian *. 

HOME Stud-v for -degree. Pavetiology. 
MetaDhvalca, nniusgphy, DLfale. Free Ib- 
tormjboii. College of universal Truth. 
atx-B Eaft Jaokagp. Chiea j OL 
cLiNjcaL Lnhoratorv tecnnlc Uaght In 
vour own hppie. Praetipc pulht ngpplleid- 
Bullotln Ireo. ImDcrLal TcchnLnl inaLli 

tute. Box ^ •54-^Ejkl^a!ij^ndja^ 

LEARN Big pay Lmdea Lb a few wedu. 
EkedoraUng. paperhanfrioff. ffmlnlng. mar- 
bling. aUm and nJotorJal balnUng. Cato- 
[PM free. Chlcaga FalntJnjc ZcItOoL 103 
Wgst Ttato Street. Chicago. 

gECRET IniestsgTition. BiqHneneB un- 
neoeasaiy. Detortkvg parllmclan fm. 
CcgTgp wn-gner. 'M-3B4g Emadwaj, H. T. 

FLAYS, fiXOREEa, EHANUSCBEFTS 

WTirTE And 4cl] ttioTL articloa for pa- 
pers and inaiazlbjes. CoabpLeto Dapr^e 
□cnLpald (].oo Free nterature. RJehard 
Bervlce. 4345 Svfaple. DaEtaj. Texas, 
WRITERBl Bend 10c for ^'Htory Writ- 
ing Self Taught." Worth Jifl.w. Oagnon 
CO.. Dept, fli, 541 Q. apflbg, Lm Angeln, 
‘C alif, 

SrORIBB, No^ela, [loervia wanted for 
jjubliatJgn. Many cagrr mstilrcte. Author 
will helb VOU urlL. Maniisi:ripEA marketed, 
revised, ty^4- Cbrlttoohf r Carr. 3535A 
Ctl-estnut, Fhilad^lbhli. Feojuk. 

C.AKTOONTNG, COHMEnCIAL ART. 
SnOWCAAD WRlTINfp. f5tt^S F4ENTING 



CARTOON1BTB Malse txii mpoey. Jlut 
but, ftoc ^iHjgk. JpEkde InlgrmatlPQ and 
mgnoF^vpRltmg Ups on cartoonlEif. Alia 
eJlpUiLns tww to draw Eumlc Jitrlp*, gdl-^ 

torifll cartoona. poater and magaalbA car- 
toons. iJiarii how to qualify for big pay 
yah Bcpt Iroe. Bend no money. No oull- 
gaUabS. Rush name -op pqqt ourd. with 
name of county. Act quickly. Supply free 
bpoks II ml tod Cartoanubi" fismango. 
Pgpt. C-gfl. Fleaaant H k ». Qhj &._ _ ^ 
LEARN Tbday'S IcIbcHlig!' Camplgtg ( 1 , 
John L. Warren, N750B Bmith, SjwkakLe. 
wash. 



COMLq Pfp apd Ink itotoh made from 
your photograph. Picture rolm-ned un< 
harraefl. Stole hobby or PjisMmc. Send 
gbbto aikd (L Id ThOlPae Hrou^c. Rt. 1. 

wfti lTilyurg . Fenna. 

COMIC CarlDOR InndA frOib ypur nunc 
.HOg F V.. Fowlor,. Tagus Ranch. 

Tul^, c^lil. 

CRaLK TaLlu. l,»siffh pnnduclpg prg- 
graip. (1.05. Catalbi 10c. Baida, the car- 

Loonlst. Qahlfpah. ~Viqacops1n. 

ILLIfSTRATED Method naW Piak^ 
drawing easy. AmozLngLy slmDllfled. Most 
prpctlgn.1 method iHi^slble to cnpoglvg, Bjjf 
eacblnuA. Coibt^lele Mglhid (1. or iiepd 5o 
xiagi.p fnr eye-opimtng partlgiilnr*. Lgpb 
1'CobiPteicoLai ArlL5t.>. Boa 253. Loa Anteles. 
cTiiiir 



FEH And IPY dJ-awLPi*. Let ue draw 
Voiir BdTPrti"lng nod catologuo llluilra- 
tteoB, frobt photos, coplea or object*. Beat 
agrk and tolr prlcgfl. Heraldic StudlO*. 
19L4F OtHdale Avenue. CtJoagp, HL 
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POPULAR MECHANICS 







^DVERTIRLNG ACENCTER. EETTEft 
VVK1T£JAS. FOR AllVEKTERER^ 



ADVEftTlSE ProfltflWY: Jl3 r«wViM 

3.^id,0Qf> Suijda^ prw&puipe-f wllti 

S4-wonl ad. E^cwEEMiDcr. mrvHBzLiM?. ivikJI- 
Icijt-LIeC rairbag^i frK. -ChLcaRD AdvcrEJa-- 
Int AktaiV. ^Q-FA W&flt JagtMIl. CltLcag o. 

ADVERTISE; VVcrdA. 149 nei?3p«D«rB 
$B.aD. Lln-tq AdvErtiajn^ BuTcau. 

*M a --C Cotln.EC iiiuvi t. ChU; ii.H Q. 

WANT ICttCM? Then 

rKLrl: ' ‘Pryxmin jc CPrrEnpcKndcnce/'' Mail 

t.Uvtv. Hall’E FuDUahJfia, 

MDjaacnu Mtta. 

3ALEB ij&ttNi. DErfrci-mal] adYcrLlimr 
imp prcTiifl>tsgh. HutRlcT, TJilrtf laallMia] 

Building^ PftYl&n. QhtP. 

LEABM AdvicrtijInK at home. Cmy onw* 
ticaL nJacL Tia text boalu. -Cptnatoci 
cducatian ^Tjjncimt. InttresllnjT boohSet 

add t^^ULteM^nU frcE. P&rc---Dat1s Srhanl 

of AdrertiBlng. 1315i MEehiftati Avenue, 

Ehfcpi.. 14^. C^icJiffg, 

PREZ— Mew ndiTrUaers ttatr CShldc. 4i 
paKfp TncLudtfl evtrylhldt. Tjovtst r*t«. 
E. H. 'Bm^n AdvrrtJsInB AaencT. Kw^ 

charidlFe Man. C hicago. ^ 

ADVERTISING PJMcd all^maffaElMa. 
neVi'J^atiera O.S.A.. CanadjL. Lowest rJLbd, 
Prpf PSPTTi-cf, (4-pAfc catalog fft?. Bal£« 
AdverLLUiir Airtdcy. A-LSfl MadwOh. 
C^hLpqgg, EGlnolLGhcO 39 ^cars. 

BESrfEBE &EBVICE 

PERSONAL And buaJneM- malJ rtcelved 
Biid. rd-fOT'warded. Dunn Mai;] ^;^trnv. Boa 

*?■ j]s Tvwt nnn stiMt. wtw vatk. n. y. 

WA&NjffOTON. D. C.. mall reroirwa^d- 
inft addref^B. Ha^i^kiiu Midi Service. 4PQ-G 
f^urkrenUi. 



T¥PE WRITERS, DUPLEC.ATQBS, 
CFFECE DEVICES 



HOTABV DiLpCLcataH fg.95. SiHHt51a 
(l.» doien, ProfewlODB] Pioductar CIO, 

Cltl-Chtda-ti- 

INCREJaSE Luf.ineui nov. "Ea-cello- 
Hranti" RDtary atedcJl PrLttber leprlnL^ 
thnuBands cverrthinR jou txDtmlte. haivd- 
weltt. dlrav av tncE. CnEarj;. llS>.79 Lo 
$14, Temw. niu^tratMi UteratuT* Iftn Lo 
bufiLneha or dToTeaaJonal dien. P|tbtbqTi:h 
Tv-pcwritcr Sqpnly. DcDartm-Gnt K-2. PlLta- 

burth. Peafcdn _ 

TVPE-WRlTmFig. Adder. mimeMta-sh, 
multlHTauh. addreasderadh. 3«djc| |gr Ittk 
lintfl <rf nuLflhlnr? tdqt Till hnlD you at 
hh]^ price. PruJtt. 3B PjrdKL Bldg., Cht- 
cacdL 



RL'DliEH HtAHPS AND OFFICE 
SUPPLIES 



S LINES 39e: Indexed, ^e^hlenne] 

VioAf lt >c, fld7acic[]-._ Pfw aTiltM., Wfcs. 

rlanIc Ounipiiri"]i'h’i5. 33 td perlorat- 
cd fheet. SampleB? Dulx:^, ja-l pLtt. 

PlCtJibiLrEh.. j]. Feeing. ^ 

SUPERIOR. Cunhlnned, Indent, Twx» 
Wnnf .Etc; three T3e. ELshaLureii tl.&D. 
BU kueb. -BH BradJeSr, PearLii, UUnfilK, 

KNOB Nandk. cushLbned. 3 llnea 35 e. 
3— 33c. Sbama Wo rfca, Cetmrpdrt. W, V. 

3 lilErEB 15c, 3 LJiie^ 35c. -SltainD Worlu. 
Auburn. Nebr, 



FRINTINQ. MVIiTEGRAPiriNG, IflTMED- 
OHAPktLNO, dUHAIED LABELS 

RECEIPT Enuk, }D0 dupltcAte. 13-011 
page-], g].39 p^lpaid. Faitv ILvih^ imp^rlni- 
ed. Seiuqbk, docUiTB. buflinGBB. retualB. 
SainplBB. Mariiruud, S51 ^hd. North 

^aJt Luke city. Utah. 

qUAMTlf Half-topea, Ude cuta, ekh- 
Ldgu, diudr b.L prfent irgii nan an'ord. 
Arddlg Kitchen Compeny. HaEfittiorpe, Md_. 

WE FrthL bdbks, cdreulbn;., n.n^"tlil ng-. 
LIuutypLnjT fgp the trade. Hoc PUntinff 
OO ..._ iviiid jiuin., Mich. 

PRaNTlKO: Letterdnach. 3&D t\.m; 

cnv'clepeB (1.09; huth fi.TS paatEiaid- 
Bjaendte Prlpter s. Freeport. Mieh. 

19D EACH. Letterheads, .AlatemEcib;, en- 
velope. 11. If Fwtpild. RAE PubllAtierB, 
CltT>cLn.bJtl. 

yt.rsGAPlT Letterheads, envelopes, peat- 
earda, cLrenlarB — 101X1, 13.65; Huh, iu.t^ 
P-oldeTK. bnnlctrln — ah Evrtntiiig — lo^ prlCGB. 
Barrtipiles. GeediOt' I ti l, Harrindnbgrg. Va 

™OU9AriD Eu5lnr« carcit 1 1.00. Eend 
rer- ^pLpkB. Eaton Fresa, 13B1 UjUa, 
Oqrdner. Kanw. 



250 LETTERHEADS $1.25. 2H1 Envelopes' 
$1.00. cards tl.W\ theusapd. Ftather, 
Printer, fln4 ] H th gi h , B - Irmlriahnin, Ala- 

HAKMEHMILL Lettorhmds, mve-lopcs. 
a1] ce]Pr», 32 atyln; ti'ix'. Fri^ piirtlcularA. 
W0Qd2Ti^',_^lT^__LeT!^, Du^Ld, 

”«11 MODERN. DJatjneUve. HammernUli 
leLterbeach. and 254 tnvriocHa — 

*1.75. Saaiplea. IV. D. TTeosInef, MiIto?, 

FGDnsvlvama- 

594 STICKERS. ii5c. Nc^ cata- 

leg. U MwlB. Cotfa. Waverly, KutLiad; 

]«] ENVEI^PEe 60CI I.OM 3l5"LabClfl 
IB.LO. Puramnunt Fr^, HnnPIbal. Mb. 

BUB1WES6 And gain ns eairtt. !Wi. esc; 
1Q9. -fSc; £D0. Si.09- 1,090. £L.35, Rampka 
IrGC. HihcUcF Revl EW, H Lnelcley. HI. 

209 BOND Not^beadB or lOD 

Irtterhrada with Itm envelepta SI. 09 
PdsLpaLd. Bcnnevtlk. 947 West RgnseveLt, 

^lladetphla. 

I'l.ilO EACH '290 LettertLeadB.'SDQ erive- 

]npES, iD^^ 5nix|.fvCH C-P-rfls, 'i\ llOUr BCrvLeC. 
Fl-epald. PrE33, 14I2 -C:]ybuuTn, CtikagUr 



HAitVEY Labels, BGrea. Ohio. Setter 
label values. luLeKBtltLg amgjtca free. 

DERCULARS LOW aji (l.dQ per thubaatul, 
Tbnipqa ipdn. ■BallebuTY. Maryland. 

HALEB- Boons for i^rr pwrpctfe. lowCKt 
prices, Bend yeur copy, 'wJLh siMswip. E(un- 
otny tTInkre. LaCroM C. W'^Js. 

BErTTEB Quality peraonal atAtjenery. 
IQe klLcrticuu, IDQ nnvrlgpt^ JI.S9. 9at- 
lilACtlcn B-unra diced. Sakpples ahd pHeec 
of business forma on renucst. Franklin 
PKaB, Box 154-A; BtoMninglon, Indiana. 

PICTURE LabGk— Hundred dcslans lOo 
rtfbndPble. ATmwprint, Pfin-41, WatC^" 
bury, Oonneotigut. 



AOMEDGRaPMmfi -- Dno PastcaTili or 

2il« letters tl.QO, Add.lUonaE hundrods. 3 no, 
Nd Linear lEtdll. Saoiplrs free. DuTlaf 
Letter BeT-rke. l69 W, Waahlnjrton. Chl- 

CtLait. 



Gs9 CIRCULARS, Lebte-rbradn, enre-- 
lopGB, SDOfl, *3.59. Vldapraa, 151 J Wikdn, 



PRINT Afivthlsiki reoidhablK. Parlte^lati 
free. BamsHon Pitss. 4^11 F. Meade, cni- 

eiira. 

5Q0 FOUR Ltnn- Rumnird. ^.tlC^erB. 

SCc. red border, SQc. Mdnl^ Prfcitu-ry, Eag^ 
inaT, Mich. 

QUALITY Printing — unsuiroaieed. Low 
DdcGB. Bamnlea Irce. Fapiu’ ’Ptutr Latb^ 

rfiD. Criltf. 

WAKTtD Prlnitna cJ all tind* by thou- 
Bendd or eur rcadtir^. Ydur ad in Lhla 
opart -frill bring yw Emnr nice orde-m. 

WrLu ro^ ppsLiMvc piroor. P. IV, JdhnsukL, 
CtoisLdnd Adwrllslnir Hnnagcr. R«m Mi, 
2fX Eaat Chliarfcu Sbr-oift, Chi-cagD. 



PAINTING OUTFITS AN» bUPPLlLS 

OWN A SkVLnthlg blitEncofi. Gbad. pToflB 
In 5pare time. Print your own cards, ala- 
tionary.. ciToblaio, advF;rtl^ing Junior 
outfit *3.25, senior S3Q 55. BLmple rules. 
Dribajk fror, Ktlncy, luc., P*ll, JJeilden, 
Conn. 

^Inexpensive PrinUns in-rss. dr- 
talls [ice. Novelty Shop, Dovusville, 

LauJoJann. 

FTtlNT At home-. lOc will brtna a cmn- 
blcbc Calalbc df urdHi. tvK and oirpulloL 

P FeififGT Aj Company. 6 Columbia Bl.. 
Nea-aft. N. J. 

BARC.4INS — Presce.';. typ^. aiipnlk..!;. 
SE-nd. xiamp. 100 Harvard. Uq^brJllgC. 

atnjj. 

URED Prnar.K, typr, ■.nppljea. Llatg dg, 
Turnbaugh Bervlce, Fesna. 



FA TENT ATTORNXFS 

INVENTORS: Take flmt BtCU Inward 
DTOtfotlng Your Juventaon — -nlUiout obllva- 
ClOJl. Wtlbe fbr ftce "ReCurd uf InvenUgn" 
fgrm for ratabtirsh I nfi- date oI In-venUpn. 
We alBQ aend Irec — 4* pagn- bnflt, "Patmt 
Outdo fgr the Inventor" — telling ImiMHt- 
ince -pr srOPipt adiun, CunddcnE.ljiJ; xnai^h 
orrTkr; how fg Bell g-nd maffcflt Ipyen- 
tlons: d.etalla at cppvepJetLt pii.ym4!iit nlan. 
Stud fgr free "Pa teciL OuldG" and "‘■RecotU 
of iPVePtSOtL" luriu InliiT. Clai-fngfy A, 
O Brlon, RpgJxtere4 PiiCfiit Actorney, 1J3B 
A-dgpiiF; BlIlEdtii a WHthiTiglrip. U C. 

MERLIN M. Evano — RrgLKCgied Patent 
Atlorncj — prompt. Mperlenced. pprugtial 
|H.te-nt &er¥LcL^. Rea-sonqbk fecs. BtrlCt 
OOnAdePeo Obeerved. Send todny fur IcrjiL 
’■Evldcncp oJ Jnventign" torjn. Tlff-K Srli 
Utr^et, N.W.. WansliULetoki, D. C. 




Patent Your JdrM. wme immediately 
for [ft'& [fee lKiPk.s. "Pn.(-Kn|. ProkeCLon"' 
nncl "wtirn and Hoyt to Sell au Ipvepllpti." 
Pitlly explain many Intevcstlnc bOlntS tO 
Inventors and ailusLrate ImuOTlant nirnhHn- 
Je-ul nrJuriplKK. With booJts we alio send 
"ES'JdPnee of iPt'e^utiOn" form. Prompt 
aervicr, rflfLsgnabk 43 Years' -exiocri- 

eiwe- Avoid MElL of delay. Addrus.^: Vk- 
tbr J. Svanf ^ Co.. Rw!Jstorcd Patent Al- 
turnRs^x,. 4U-K Vketuir BuJldlug, Wax^Jilng- 
ton , p^. 

L.'P. RAJ4DOLFH. 392^B Vsgtgr Hlda.. 
Wo-stUng-Lun, D U. Lofr coat. Boot add 
InTormatlop rtcp. 

INVENTORS — HefOone diEclonjng y-pur In* 

rentlap tdapyonc send for Iprpk "EvldEn« 
of Conc-GntLan"; ’'SPb^dtlk of Gov-einment 
and Attnrnnya' FtCB'" and Jneiructlon?, 
Bent free. Lancaster. AtlFln-e R-binmeL 
■Mt Bowen BuJJJlnJ. Waihingtari. D U. 



rOK KNV'ENTORa 



INVENTORS! Olve yaar InvcntJon the 
bcnentB of ptastlc. Place at yuur disponql 
tht pspat oumplpto design, nuxEel. and 
pTOduotlon ffi^litl^s. -QuaLaUaiix wll] bo 
seal on your rrggc4t. Btandartf Cdr(Hira- 
tum . Boat IflDO. Dayton, OhJia, 

TCiVENtOEiS Wtik' immedintrly^-two 
Vttluibk bHjgkitta about natenta and sell- 
ing Inv^ntloDB. ViPtor J. Et-ans A Co.. 
ilz-K Vk UiT Bnild-lng. W ash-lnaton. D. c. 

INVENTORS— Prlwyn arc dangeroue— 
Secure patent brotectlnn. now. Cr^b nc^ 
imf boptkt^ "Hofr to Froteefi Your Inyen- 
tkoP.." No- charge; for prrhmi'pD-i'Y InfOT- 
ipatloa. MeMprsraw and Efsrmaki, Re-gk- 
lorcd Falcm Atlorncys, i;i4[ Barrister 
BuJldlPg, Wtohingl-no, U. C. 



BTTLEALlLllfE' YCniC product fur quick 
sb]^. Btrktl? confldeiitLal.. Walter 
DvBieElLo, IndkiatdrlAt IM^Ign^r, Retr^l Jagl;* 

B<n. Milwa uk ee. W is cons l el 

WE Find biiyoxa lur patrntrd. unpu-tcnt- 

ed Inyentloru jri-anlLca] way. £h.A-JnnrnkK 
ServLco, R iM. ST, H illsid e, wlch lLa, Homnj. 

INVENTIONS Heeded, pateniod, -biipal- 
ented. ManagerK 39P North Ninth, Co- 

lifOLbuB, Ohio. 

INVENTORS Wiin goAd, iiatuntubk 
Uras write Dept. 73- F, Eos Ifi. Station 

■-M." Hew York . 

HOW An-d where to ontaln capLral. Fsir- 
ILruiarx free, B-Uit S^ritre, wapak.H:Hiula, 

Ohio. 

SELL Your product dii-fctl Comi^klc 
pMmibLlMi eeruiee. Sen-d detalSa. Hu taler, 

nj^ThlrdJ4aUonal,.^Dayion^_OTilo. 

"IPATETrr. iVademark. copYTlJ?ht. re- 
sEAreh EifruJea. CompLcte aerulce lor ikt-r 
ventoTS. ReaR^bnaWo feet:. PrnhniiTiiiTY 
Inlprioallpti free. EnventorB' Bei-ulce Bu- 
reau. Chan-dlET BuJldlng, W* 4 hinfU>n, 
D. C. 



INVENTDR''3 CniverBal Educator; con- 
tdin? 949 mrchanie^l pLPvetpepl>4; 59 iier- 
PGtuBl molLorw: iJMtruction on procuring- 
and Delllu^- kiAtepte and xclectlhe- an aLlPr-< 
ncy. flc. Snggeata new Jdriw. Prlceilnosl- 
pald in U.S.A. Addieae Albert E. DJeUrfeh, 
Bll-H CakTadn llldir.. W ajhlcin- tcn. 13-. C. 

IfAVE -If-qu ■. lound, praciLcal Lnv-enl.l-an 
lor sate. DatentEd nr unnatented? If sdl 
- urltc Chailrri'd, ItLVtitutr df Atoerkan Iik- 
vnPntorB. TH^Pt 4-A. WeJMngt-nn. D C. 

W£ I.£]ca.tc buycri oiuTilorLDUs palcnlEd, 
nnoatnnkd Inventlorts. If will Bell, renlv 
iPLPiedJatel/. Deaerlptiye booklet., refer- 
enm, free, InvcnUcn Reperter, 5A-^ll22d 

SbUlh Falrfli'ld. Clilenea. 

I BELL Patents. FstahLished In lOon. 
CharEeB A. Eedtt, 773PM Gar-^oti Ave.. 

Hflcbcat^^r ^•' T. 

cash Par practJcal kd^^iLS and invtnUgoik. 
Mr. Ball. AB-9411 Fleopant. Chicago. 

)MVeNtOR 9: Proftt bY YdLir incrntUm- 
A practlcaJ tallc to InventPTB hv an ex- 
niTkoced mAnufu^CtUi^c', Ogr 30 page 
iHolilet ^-'MJnd Ti. Matter" nialled uoon 
niRrlpt gf S5C.. Rn4^ Engineering Cq.. Oa- 

cJnnall. Qhlo. Dent. D. 

YQUR Ad ip th\K skKoee will bring amaE- 
InR results I'll prove |l to you. Write at 
Ojar? far Inkr^Dltlcrf Inferiha tiOU. P W. 
Jdhiugn^ RpoiU. 309. 209 East OntaTig- SL. 
ChJoagD. 
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FE1t^a?dAli 



I^■VE^'■TI^>SS WANTED 



IKVfcN^OftS? Hafrt: you fowl, patent- 
■b]«; Idra? Writ* Dtpt. 13-D. &EJi in. stu- 

jjpg -"M ." Vgrk- . ._ 

OAfiR F&r invcntlgiw. (mt^jciLwi ot lia- 
Mr. Bb]]^ A-34tl Flfcuaat. ChJ- 



WAWTED— palEplcd, UiipiT- 
cntTEl InvesUbtLs.. BiXtTtlH. 
rtg«L lar^Dtlon Revgrecr. &Pt]i33« fiouLb 

JairfleLd. ChIcaRg. 

QUALIj Isye-DthQcid namiO. br ip&ziii,Em- 
turns. rU hrip ygu sfll Sggr inTCJiiL-M. 
'Write- fgr fri^E- ■ckTculai'. StaELLty RuJ]. 
Tfilfli^K Eufclld A^^nut. C l t9tl a II d ^ ah 1i> 
SIMPLE, Fm^LlCal LnwALiAlU waaLcd hr 
nuiauraj:tu»rH. Mttat«d dt unpatenterd. 
Fgr ]nfEn-aiiiE.I^ wrLlt: Cliarttf^d In±MtUt4 
ol AmcnoiTi JTiT«]tgr.i. l?pcrt, 1-D. "Wf^h- 
LELR-tuki, D. C- 



PATEHTS FOE SAl^K 



MaHUPACTGTIINQ And JtellLnr rifrbtd 
for devJee to extract cats or trucu iroai 

mud, Jpp W anaw. g^T^ql^: 5 ^-Jlv^r percent 
mere ExactLnn dun tire etiOltui-, -quIOlCCT- tO 
■ppt7 than BtTip on ctiaLns. U.S.A. imtent- 
3^. S.liLIVSa. Write E. B. Q. Readi^ 
TraclLdti, P.I^ Box SIfl. BmLLb'a Falla, 
OnUryL CAPME a. 

MOUSE 'nvn. ifliJ-GtttfP. Slpiple-. ertec- 
thi" . Emggt Molhurn, NnsTwaj’. iQwa. 

Niew DxTicp fgr rpprtyins Lawaa, ureen 
hoLuaea. Aiaply ArctiLbaSd Lald^ Enm-f 
E. C.. Canada. „ 

HEW PlMtlea putty Buu, P^t- 2. lift. III). 
T. Pmmnen, FTM.nfc.U n Midi- 

TO&AOCO M«PUf*gturpT3. WditfciWL-LLle 
ItivetiblDia, A, CakktDi, Brazil 113, Knbana. 
Cxjba. 

SELL Tcinr pulent a HITIAll 

IflCd «d lEl FDDUlar HCCP^PSei- Many Irt- 
vcntpna hm.vif iPund bU-Vera jB tllLa 
ABk I31E lor EKTwif— I'tt Bladiy Knd it tp yML 
F. 'W. JnihiuDn. Maitatfef C3AAIin«d A4'n:r- 
tlatiiEL S(K) E. OnlArig St.. ChicB.v>. 



HANVrACTVlIINCI 



If^ENTlO^S Miu^uEutured hr B.d ex-' 
perLciiiced coifiUABV. La ABT DuanUtv at lev 
cost. Metal jrpwLaltirj. ivofvrLEJ«. atajpp- 
Inn. diefl. UTih mcidelj. Free cnUmnlrt. 
Dur iHoklet "Ml ad vb. Matter" aent umn 
Tii^tpt gl 25e, Rrx EPikkit'etiPjir Ce.. Cin- 

eapivau. -qui-o. dcbl p. 

MANUFACTITRIKa. Anv rnaterLaS. 
fTUnntlty. In-ventJaiLi dcreleped. MU'bbrp. 
BUrBPfttdb. 'EetLtUCk.y. 



MODELS AND MODEL SUFTLEEB 



aUKSMTTRE, ExperlmcptBT^. ■m«lr!l- 
itrnd ivp Iqe- 1-4 pave atid niip- 
□]jea catalofue. macy -Epecial toob tlst«d. 
Mittflirmtlfr- SD-^T E. Tremont, ErDni, 
W. V. 

SIflF dleeiD, -vi'aralklpA, 

CAr^d bull LItB, bLueprknta, AtUnn. Fnt 
deLLTCTy. pB|e CaLalaff 25c. BtfiiChn, 
Eat-_l gc&, 38 E. la Bt.. NEW YOTlC City. 



CARVED Hp]] ship ma6el XLLa. Bblp 
■Bd yadbt raadol rittlna?; mwigl mcht 
Balla^ lllrKtrjibed i^talPk 2Dd. A. J. Flaib-' 
er. 1Q[12 tM ELowelk Aye.- Rg?al Oak. 



THOUflARDE Sblp attibkB. tiundreda 
kLEd, catdlOE I the. Pdlk'e. Sew^pLK Am«., 
Nc» Vnrk. H. Y. 



MOnKLS-"PT]ietLca] rPOdelA BUl 0%'er 

ywir ideas. "Wg d-BvHop mgdda friym the 
Grtido t-g i>rrfr«t weirkLuk dcvicea. Ym.? 
Idee taittii hvfn Earno gGaimerclP-l va}^^v, 
SeE-rit^ DQ^fidcnLJBL DAPk. referepoea. 
RtzLatered efoduate ccRinet-ra at your 
ifrvjpe, S^nd ■S&c Eot bUf SB pSk^ tldOXEEt 
"Mind VB. Matter." Rdx Ensincfrtiui Cp.. 
Cinckpnjitl, Olnjfl. Depl. B. 



ItOM^ CRAFTAMEN 



2B LAWN OrnaiwieDt pattema 25a. Otbex 
Balterna: 'hlHh: Dutdi jrirl. Duirfi 

bpr, pirate, buEl tenrleT. Mexican aSrl. 
Meittup tWF. fl-pert. pmauln flower 
10c each^ 1 for 35c. 35 n-o-veLty cntternB 
30c. All G2 fpSa pattenifi ft .-DO post- 
paid. BtTGttier, Box J45-CV, B>>3lnstc?q. 
Wigst Virginia ^ 



OFT Free leatnercralt lBBtruGtli>n nam- 
tjflErtfl. prien« pf Icwthera. toola. prajecbi. 
Make extra nkoney. BoatJtJIul nlEtB Leath- 
er saiDDlra 5c. "Wndnr At Cgntpapr. 10(3& 
Cttnhy, Dept. BF, Chicago. IllSaola. 



MEKICAM Npvfiltlw in bSir d™nd! 20 
-patterns coPipletc Jns-iructibn 35C:. Mexi- 
can Artcralta, Eaile Faaa, Texas. 



EMPTTf ^ftTt oil cans make mirlcei- 
able novelty. Fatierps, practical Lnatruc- 
Ul-pb, dallar pmtp*Jd. cUnpmfltJibSe near 
Beaten dua nunpeliLlori -with Gdr cwa 
gutpuL? Futer FabrjoatlDiu,. Steogliton, 

Mluue. 

A4UAREKj40TT£R3l Mate bcltB. haud- 
baiB, etc. Quality cord eampla '^itti ga.t- 
rIoS. Irctii ECRinriem book, oitAIdfl and 
-iaioplex IQe. Specia.ll Re^lar tl bdgk 
with 50c bcfllQJiecB (lutflt, alflgr H. P. C. 
Hcrwlp Cg.. Deptv J'SO. 121 SfLOOs. St.. 

Breokryn, N. V. 

LEATHERCnAFTSUEH: Bend IflC ttyr 

new dandlidob; and CRtRlgxuo gl tgnls and 
F;ipp]lca. S. A. Sweet Cooipany, lac.. 
Lea U^crerktt pjvlaiGP. A-B4, t4a fliale 

gtrent. Rlofi^haintjaii W. Y. 

LEATHEneRAFT— Leather ‘lor twELnjr. 
■love leaUiero. lactDi. toaSa. nc^efssorLH. 
?. C. Ut™ C®., DepL IBO-D, IBQ N. 

Waeker Drive, gb lcago. ILL, 

PATTEnNS: Lawn orDamcfitfl. ailhou- 

ettex, plTwmi ngvclUw. Prokl tranalers 
and Otiirr AP-ppllH. HtW CatSlOR IllllStr^tEX 
&D0 ATEIctcs. Wg-~Met 5hn?p. A^harn, Qa. 

TSIE New BtiEbel flaw PlE?r pTOducM 
xp.ir .9 that aa cqiLul. Send far lull In- 
T-anaaUan. A. F. Siiebe]. 6. Sad Bt-. 
bliwnukH. Wb. 



WATCHES, OLD COLD, iEWELET, ETC. 



□ EMB. Aiatox, mlncm-b. Jew-tky. 
rcucl^ Ijc-jn^tancs — crotreld, aapfibJre. kar- 
nct., Lc^ti£. nrsepal, a^te, tl.OO poatpald. 
Calais HiW Qg.. T, iUlenj, QtegoP- 

“^HLOIN. Waltham watcher *3.50. Mate 
'bl^ oioner- Free watcti and JeweLrj oat- 
nieff. Flymauth Jewelry CampMy, Isa-P 

Canal St.. New York. 

BULOVa. OriErn, DatniitGn, Elktn, WaL- 
Lham wrbt and noAet watcticx ror Ipdin 
nnd Rcntfl. Pgnlthvrly lowia-t w-ti-iilexaTe 
Priced, isn atrieB now aytllabk. WrfU 
for frcG ipgnrf makinii’ w’hcleule eata- 
iQIEue. Norman Roeen. WtioLrsale Jrwclrr, 
Dept. P.M., BOl SuiEoOi StrEcL PliJladEl- 

P^a. renna. . _ 

WATCH MAKEftS' Matcrialfl. Jew- 

piry— bouRlil, aoEd. Beat prices lor old irald. 
diamond?. Frao cetaloa. Her Setfn.1 Cem-' 

oahv. Bflx 150. Chicago. ^ 

WATCHES— Hamilton, Elktn. Walttuioi. 
BilEovtl tis Igw aq 32. '^b. DLatoood rlnu at 
livweiE prj€!«. FoatD.1 brioaii. iinz lllusthkl-- 
cd-cataioa. Quaker City Jewelry CJ^mpany, 
WhbleKalq JcWi:lttX, Ml WalOUt 5L. Ftlllfl-^ 
delPtiLa. Fenna. Dent. "5." 

WANTED I aolel. xUrer. nlatliauin . dLa-> 
loorulf!. roeredTr, etc. Bhip. StEoon'H- JeW-< 
elr^. 5H Old Arcadfl- cLcy eland. Ohia. 

□FALB — CoCLeotOTii' panzcD 15. OH. Lapl- 
darlcx' -DarcclB t5.0H. Cataloftue free. Nor^ 
man Srurard MclbwLTnf- A-ustralJa. 

GOLD 135 Ounce, snip old cold teeth, 
orawns. Jewelrr, -nra-tgh'Te-^re^d'PC carh b/ 
return mall. Batlafactiao cuaranbeed. Free 
Inrot-OLaEJpri. Dr. WeJsbnrR''!< O^ld Redn- 
triK Cg.. IHDO-q Hennepin. MinneanoLls, 
Minn. 



AQATEB, Fw»|l -wpgdn. thirc pwmiy 
fT.a^ uwtDaLd. Jay Ransom. Aberdeen, 
Wash- 



mo BEST Prices igr fdd Rgtd — M-P-iL ygur 
tcctti. wQtchex. IdweEry. loa^; lull ftmh 
value mailed dav atLiprorOt rec-cLv-ed. Sa.t-- 
JsloctlfiJi KuarKotred or nrtEolea otieerEuitF 
returned. InrorjnatJoD fret Cbltairu Q<tld 
SfcodtJnR Chaiuplklii 

Hulldinfr. Chloajra. 



FOR SALE— Ml^CELLANEOrS 



SCOTCH Tweed tor>coa>b t$5Q rctaLE> 
(3H. Bridfrt MItl, OalJiAh1«U. a^wU*Tid. 
Btifltto Place, Los AtifeEas. 



WANTEfi— MISC£LLANEOVB 



OLD Gold, micraipeterB. machEnbt 
tggb. Deal with Yankees. "IULg" How- 
ell- R.D. 1, Eagton, Feo-nn. 

Wanted: lnTgrma.tign gn health 

ee.uEpioet]t- lor Lh? home. Manulaclurcd 
gr hrW and undCTrlgpod equipment wilt b? 
sat-lBractory. Write Eox 1B3, Wll E^uLp- 
3in;n.t Oo., fit, Paul. 

HiaiTBUT PrlcM tor used csHPcras. b1- 
n-Aculura, cnicrosDiKptis, dravinp; se'ts, EooLs, 
rEflsB. Shot yuns. au7 oullcaJ or sclentlfle 
hIstrurOenL Satlsluclion mLlirBilLeed- 
^rdonb^ . ^fediion, J^htc^O: 

CASfT P&r ftnytbinx. Justice Juwelry 
JoMiera. Isa Norm Wclla. ChicauiiL 

MEROUrV. Cash Mid nroraiDtlv. Quo- 
bLUona free. Wlbolnplg TcnTii-nqL Nor- 
wood. Massachusetts. 



HOBICRDCIAN Secret teachings are of- 
PRr^d. %n (hnie '^rh<^ Ric^k. -(g ulC them solely 
Tor Ube perfBotlon or theEr Inner lacullLes. 
und In the ipBiterlnn of tbs daily obxt^lts 
iO. Iirg;. the InternaUonal QrptahJaatlon or 
RosIcrueLans wleI be haupy to tsccItb the 

reoiccsLs of ChOiic Who belEiyve fha-C -worthi- 
ness and alnceDty deteriaLne the rlftht Tor 
one to have such -wlsdprn; them. P- cgpy 

or ’"The Secret Heritage," a faariBalLtut 
bggb. will be Rl7CTi wltliout nrlM’ let this 
book kuJde you to the cotuErvatlye blatt 
u-hEreby you, mu? wtdnn wur scoou of ncT- 
BonaL oo^er. SSmhlv addreu vour letter 
to Sot-Ebe G-V.Lu. Amurg Temple, R-tp:|- 
OTUclan Park. San Joae. CaUiqm^-__ ^ 
RtMDVE Vgur amn " tatPsora. Write 
Tactoo Supply Hoiisc, B31 Boath $ta.tr. 

Chicago. 

BCNUS Trouble. JE a Tlctlm of Blnox or 
caiatThnl J-ofEctJon, Writg No-Etonj.! Lib-- 
oraUvrJ-ea. Ben]. FraaklEn Station, Waxh- 

Inaton., &, Q. 

PERSQNAL AlB’trhboak.'i. SKci-ptcff^ 
Planet Ca., 5034-H South MArahElsll, 
CmicB-ffo 

NERVDIIS? Danquer leaf, worry, bash- 
fulnsssr Free, smcIbI InlgrinatEoR. John- 
Bngtund. Box 33a. Injnwrbf>4, Mich. 

MEXICAN LeOAL mattetx, WlllJaTTi. 
Oocke. Hetlahle American Attorney. EL 
Paso .Tkiils. ^ 

WIN Prlie money: Bootlct — "Succwsfol 
OontcfiilinK'' n^hg-rj bo-ir, llOc pOntiKaid. 
Bulletin liBtlng ttCU.fHH.Hl e^tIzcb mcludcd- 
World Fubllshcts, Iblb-H Cdttais Grove, 
GtiLcOfO. 

MfeCRttANEOVSl 



NEW, ScSeoEino compound. remoTca 
scale and mat easily. Cleans botl^. wa- 
ter hifjibrrs^colb, pUinp.i, IcAld, iparCX, BtO. 
perfEotly. Free bcoklet. A. F. Wlban 

CO., 3n 4T 6. Habtcd. OhigiiKo. 

LuminOejs Faint lor llxht-nwltohea, 
Clock liLab, eto., 3iSc ^. 3 _oa. Thomaa Can- 

Mta . F.Q. B o x 53BF. Boston 

MAIL Order biEklncia eoarrie BtlOWV TbU 
how to make moncr. sdrto cr inUMme- 
T?acho* prgfc!<Nl 0 itfl.[ malt order teohnloac 
— not TJETinv-eatchlna Bchomes. fhon de- 
tallfl. Nelnoo OomoapyL &D9 Sherman. 
Dept. ^M-J^Chlcaao-. 

EIO Mall for ygu. Latckt bioneymafcJ o* 
oSeis, oppovlunltEes, catalogs. magaxEnes. 
Nbipo tbted In direntpry li^. WmI ^ry- 

Ew^ IIB-M. I^TII Hldge. ni. 

ll.-DOH.MO IN DiaoLonda WaittEd. Mlgh- 
CEt pdcBS paid — All sires and prsdex — Ju 
lEW-Eiry or lorac. MbJI youiT diameitdM bo 
Lhlx cld eatablEBtied. Arm. full c#xh 

Talue rnoJlgd day KhLpvoent rccrlved- Sat- 
bracbloh guaranteed or ahlpment cheer- 
fully rctgrui;^, J u-Inr^B-tinn IrEt. Auer- 
Icaci Dliioohd SytLdhcate, Desk V, 31 So. 
Wabash. CTiloggo. 

START reantaWe tattooln? and Ffino^- 
Inf: hiiKlnHK. Frtc IsulrbCUOha. 'WtJte 

TatucQ. S5] fleuth st ate, CTUcago. 

WHAT Han California to oner ycoi? 
ConCldeutlRl source ipfoymatlpu- Kgu- 
dndn B.v^lablc loffal aod tOiVernineDt icM. 
Suiall capital Investments, bnalniss loti- 
liona. Oold biinlhk-, Earmlng. living costs. 

CIJmat*. hwilth. mjipK. uiiLans. <HE«l*d.> 

SEnd thra- dltacs- today. Caldlomla To- 
day. 53T4M HLxsLon.. San rmrubco, Cahf. 

RECEIVE OLganUc tnallB, mRfadtm. 
snmpifs. Vgur name In nozocroou mall- 
hiK iLxta Idc. UoTVRTd, 3^ BroRdw-sy, New 

York. 

MTTEE-EOND — The mJracle adhcolvo — 
RequeBt booklet. Hflndy alio ^ Slo- 
mona' LiibncaborloB, Long lalaud City. 

N. Y. 

HEAT Your home wilti manure, Pbina 
13.00. Drcrn Bngr, Co., 1AI5 Atlantic Bt. , 
Dubitque, Iowa. 

l&Cb YEARLY RnbLOff fllnalng canaile?. 
Cauarlex aeii lor 15-tlb. Also bpLe-U mind 
rradlofi-, Kanh *1.M. BOX 6359. F1tl4- 

Pennxyl vanla. ^ 

STEREDSMIPIC nUrOE dimensional) 
art phatOS. PqrUniiliira lor if1iLP:3p. Oddity 
HoLuie. St . Po ters bura. Fla. 

COATS Of ani!?p a.nd treats, correctlv 
imlntEd Ln ocaora ftf black and -white, Irom 
hei^Ldlc dexcrlntijpn or FiErniBhEd ocoy- 
XI 9.69 and uo. HliUiext arn.de work. Her- 
aldic Sfudloa. ID HP Oukdalfi Avenue, Chfc- 
CHfro, Til 

TATtOOINO. Eiwiravlng oiiLDts. Iltus- 
tmtgd lls-t free. Feicy Waters. Annbtgp. 
Ala. 
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POPULAR MECHANICS 












liniHi 1 :i H. ^h'oiP In A.v|«Ef£jlL. 

TtiA| >- t!*!!!.' ikscii] ii-r in!.-!: a-i Imld liJ I''! luils. 

rJrflilllll':*™ ilv-r. .iiuiJti' Pl 1 :r:|"i :! -. r -. El l?T i 1 i‘- 
iiiujkl z\av,. CiiLP l.iiiiTi-iln frrurliixtiii^ 

ji.i'i’i nH fail: ria n-^ C-PH tnl n LIll'IITi 

lt£ A en-MMtftCIAL PILOT- Sliirl ^1. E-^QOU 

u Ti-iir. J.liLi^ilii i;-’ii i'niilEih -111 Al'I-r.-.-. ■ jl J 1 1 11 III 

If miiLliii' ■! fnr r.irjiHl^rclJ]] lEiil- 

fciiK. rinr eipTwrluN Ur’S jid^, 

p,r. AM AviATn.>M ^EErErAMC, 

Ell S JH-CJi n d js y.r. iji-ii rmni hmE .Inpinii's i-<I 

I rv-l ki I'-ET I ■r'-iK-.i I'm fur iiErM'l ^l Itilll lit iJh A L 



^^l<^lh[^-mi- Jli^kkniH, A Inu-rti- ^ I 
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LmCDLH AinONAUTICAl IIUTITUTE SBSAircritt Bi<lii..Uimi'nJeb 



AN EXPERT ACCOUNTANT? CAJVf 

I MORE and more opportunities— that is Accountancy's appeal to ambitious people like YOUI a 

Cover^entp industry, thousands of firms, are needing trained accountants. C- P* A/s and 
EKecutive accountanta earn S^»000 to 810^000 yearly; new conditiona are steadily increasing m 
the demand E LaSalle trains you at home in your spare time; among our alumni are over 10 
per cent of the C* P. A.'s in United States. Training prepares you for C, P, A, examinations or * 
executive accounting positions^ Staff of C- P* A.’s personally supervises every phase of your | 
trainings You do not need previous experience, for we start you from the beginning, Kumcr- a 
Ous new opportunities now waitinp in Governmental and industrial lines warrant your con- 
sidering this subject carefully! So net now — inve^tigato LaSalle Accountancy training's « 
po&sibUities without delayp 

today for tn0 40-pog» *'Acrounliiiuy^ lib* Pmfmuktn Ibot V 



lASALLE EXTENSION UNIVERSITY - A COR JtFfPOJVOENCf INSmunOM 

PIPT.964-H CHICAGO, |IL 
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ROUTER • CARVER • SHAPER 



TKr«c big- Values that can h± bought for Ies 4 than tho usual prica of a 
Jingle machine that will do equal work. The usefulness of this machine 
is of utmost importance to any workshop doing routing, shaping or carving. 
Designed bud built to factory requirements^ it is priced within the means 
of the average w&rkshop owner. With it you can make Tnolding*. inlay*, 
curved leg* or chiSir arms, picture frames or hundreds of other utticleS 
in wood. 



Power is supplied in abundance by the specially designed General Electric 
Universal Motor. Over 1 ZOQ watt* output at the spindle {746 watts equal 
\ H,P.) and 20,000 R,P-M, assures fast smooth cuts that do not have to 
be sanded. Can be quickSy end easily set-up for any of the three opera- 
tions, Comes equipped with all adaptors and adjusting wrenches. 
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DURO METAL PRODUCTS CO, 

Dipt. PM-tT. »» i. Kridire Ave, 
CHICAfiO. riLlNOlS 
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Mat0r(.ycl« platoon U. S. Ittarmured 
<livitiOfi nirriei tub machine gum 



SHATTERING 50 -caliber 

machine guns and 37 -mil- 
limeter cfjJinon pour a liail of 
bullets and shells against two 
thifi-looking steel plates 100 
yards aivay. But scarcely a 
dent appears and ubservers 
nod in satisfaction, for llie 
plales are Idenllcal with the 
armor protecting Unde Sam’s 
new light tanks. 

Thirteen- ton land destroy- 
ers operated by crews of five, 
these tanks are rolling fi^om 
assembly lines at a rapid rate 
to equip America'^s armored 
divisions. 

To the observerSp both mili- 
laj-y and civilian experts^ the 
fil ing test means that the light 
lank can take Up shaking ofi' 
any shell fired from a weapon 
smaller thaji a 75 -millimeter 
guUr And even the "'75” shell 
is inefTectivc if it strikes a 
glancing blow on the tank’s ar- 

A pluHB fWOOpi dawn in iirngtqtad or'- 
Tuck Oft combat car* a( F!r*t Cavalry 




SEPTEMBER, 1941 



1 



11 ^“ 




Atop on* of lh& mecfium tanks of our fotl-g rawing n>A£hbnii«d ormy^ ci nutiner of iha 
67th Infanlry takes sights an an '"^enemy^'^ plana during itianagwers of Ih* Third Army 




mor — hardened steel plate along the flank 
and in front Coupled with that fact is the 
difficulty of training the cumbersome '75” 
on the swift-movingj fast-turning tank. 
But a tough hide is not the only thing 
remarkable about these light tanks. They 
carry a real sling — a 37 -millimeter, quick- 
firing cannon and four machine guns oper- 
ated from the inside and an antiairCiaft 
gun fired from the outside. Their gun 
power is greater than that of comparable 
tanks developed in Europe and their speed 
lugher. Rated at only 35 miles per hour^ 
they reach SO easily^ making 
them hard to hit, even at Em an- 
gle, and even harder to stop. 

Backing up the speedy light 
tank is the slower medium" 

M-3 — but tougher, bigger and 
more formidable. A 28- ton land 
cruiser operated by a crew of 
seven, this tank carries a 75- 
millimeter cannon ^ a 3 7 -milli- 
meter cannoHj four 30-caIiber 
machine guns and one subma- 
chine gun, making it the dead- 
liest machine of its size ever 
built. Its Eirmor, too, is supe- 



rior to that of comparable tanks in service 
across the Atlantic. 

Production of the M-3 is not as fast as 
that of ihe light tank, but factory wheels 
are turning at an ever accelerating pace, 
and it seems safe to predict that enough 
tanks of both, types will be available within 
a short time. About 400 tanks— 290 light 
Emd 110 heavy — Eire needed to outfit an 
armored division^ in addition to other types 
of vehicles used. 

A.S the iron fighting machines rumble off 
the line, U. S. Army officers are busy train- 



Hera h ona of fKo now tonki, 

a taugK Itfrtl monitor whotv bdapand- 
«nt wK««ls roll rapidly an rough t-arrain 
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Huntfrcdi 4f thatii Ihs b^utKivlg b^ibMt of fho for<9 ore 

railing from fh« faclariei !•& the U. S. Army Irainini^ cornp£ 

At Ihe iiftp p tanV icrpw1$ opt oF ilitfll jcraft^ Ert A6lhi Inffa-nlry itta- 
tieuvQrl, Vulneral|S« »pati ar* bfring boovily arn^or-plated 



works, A vul Heraldic spot of 
a Lank is tlie rear, the deck 
abovc^ the motor. In an at- 
tack^ it is possible that en- 
emy soldiers in a hole might 
be missed by the Iiundteds 
of bullets fired by a tank and 
might toss grenades or 
bombs at the rc^r of the 
tank. To protect against 
Eucli an attack, the Second 
Division Jias attached rec- 
tangular-shaped armor 
plate, imavy enough to de- 
flect 50- caliber macliine gun 
buUetSp just aft the tankas 
tracks. In this posEtion, the 
plate deflects a hail of bullets 
downward in the manner of 
a water wagon flushing a 



CavoEry mi9^larE.yde s^aul obava haf run In la an en«my pntrAl 
and ditmauntad for nctian. Thaic malar^clith lead the advance 

BiEow h fha new M^3 lank, a farmidahle 3S-Tan cruiser manned 
by e crew af i-aven, iti b«igg«|f gMn a Z^^rnillii^etar cannon 



ing crews and experiment- 
ing with ways to make the 
iatiks more useful and the 
crews more efficient. One 
dTort k said to involve the 
transp[n'iaLlon of iatik$ by 
air, with a transpoi't plaiic 
carry iiig small, Jightly ar- 
mored machines in sections 
for assembly when the plane 
lands. Those baby tanks 
weigh about half as much as 
the new light tank. 

Eager to get the most out 
of their mounts, tank crews 
arc discovering odd things, 
such as how to fire around a 
cornel’. As demonstrated by 
guimei’s of the Second Ar- 
mored Division, it really 
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D«Iqw^ Tnlanlry «altar from army Iraniport tru^kt Ond 
concanlrald th*ir on uo plana olteckmg tfia 

advancing »nvoy of tankt find treapi- 



sCi'eet. The gunners find they can bank 
their shots against the plate and pick 
off enemy soldiers hiding in botes or ap- 
proaching to bomb the rear of the tank. 
Of perhaps the greatest significance — 
so far as defense against enemy tank 
divisions is concerned — is the possibil- 
ity of employrng jeeps, the speedy 
little blit?; buggit^s iiuw coming of! as- 
sembly lines by the liundredg, to knock 
out slowor-tnoving tank$, in the maimer 
of ants attacking a beetle. In addition 
to the ability of the jumping jeeps to 
tow imUlank guns^ some army experts 
propose to mount antitank weapons in 
the rear seal of the feeps. Out on the 
west coast, one ofTicer has made a gix^at 
stride in that diieetion by installing a 
30- caliber air-cooled machine gtm on a 









Tap, a iworm of light 
Icinki. Fifing tB^hf in- 

dicptv nfiylhmg I Bit 
itifin a TS^illimetBr 
iholl will bounco o# 
ih-a lou-gh hidot af 
dBw typo ligh'l 



below, o fighting ImE 
of mobile fern eroi&ai 
H mlraorti. The gun 
powet' af fh^ 
con tnnk% ii grenTHr 
them that of compo^ 
rable Eurapoan fanka^ 
and OLtPi- art fait^r 
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tripod in the real' aeat With a speed of 60 
miles an hour over rough country, jeeps 
armed in this maimer would be able to 
swarm ai'ound a tank, dashing in at angles 
to attack the most vulnerable spots. 

In time, the jeeps probably will replace 
motorcycles as a means of reconnaissance 
and carrying messages. The fast, low-slung 
ears, driven by small but powerful engines, 
are getting their first big test in the 1941 
war games. 

Experimental work is going forward on 
another fighting machine, a tank e<]uipped 
with wheels instead of tracks^ The wheels 
are so ari'anged that each acts independ- 
ently while the tank is in motion, one drop- 
ping into a hole while others may remain 
on higher ground^ An ingenious suspen-* 
sion tends to preserve equilibrium of men 
inside the machine, making for greater ac- 
curacy in firing, as well as greater comfoi't. 

Of importance are the tests being made 
on bulletproof tires. Such a development, 
reported to be near a slate of perfection, 
would lend impetus to the tank-on-whecls. 
Scout cars, jeeps and other military 
vehicles also would be equipped with bul- 
let-resistant rubber. 

Within less than a year, the U* Army 
expects to have six or eight armored divi- 
sions. each outfitted with 400 light and me- 
dium tanks and each containing 12,000 
officers and men. At present each division 
also has about 300 scout cars, 400 motor- 
cycles, 200 motor tricycles, 1,000 trucks, 500 
machine guns, 25 37-millimeter antitank 
guns, 35 105-millimeter howitzers and 40 
mortars. Changes are being made con- 
jjtantly and more may come as the yearns 
maneuvers reveal points at which fii^e 
power may be increased- 

In contrast to the American armored di- 
vision, the German ^‘panzer" division con^- 
tains about 14,000 officers and men and 
3,000 tanks and other vehicles. The organ- 
ization usually includes; one shock echelon 
consisting of 450 tanks; one ground-hold- 
ing echelon consisting of a motorized in- 
fantry regiment of two battalions — each 
battalion having five companies armed 
with light and heavy machine guns, anti- 
tank guns and a regiment of lOS -millimeter 
howitzers: one antitank battalion of three 
companies armed with 12 37-milIimeter 
guns; a motorized engineer battalion, and 
one signal unit. The German division is 
more than GO miles long when on the march. 

CCon-tinu«d Is page 172) 





Automatic One-Hand 
Retrieves Line After Cast 



Aylemntk re«l perm tit livip lo tie call and retrieved 
wilh ane Prtiture on fever elorn El windEng 



One-hand operation of a casting rod is 
possible with a self-winding reel that re- 
trieves 70 to 90 feet of line without crank- 
ing. Following a cast, the line is brought 
in by pressing a release lever mounted near 
the fingertips. Being a free-stripping reel 
it requires no brake manipulation in cast- 
ing, accoixling to the manufacturer, since 
the line feeds out automatically as needed. 
The reel weighs less than nine ounces. 

iLif 

Cutter clips Paper or Clotk 
With Blade in Plastic Box 





Mounted in a 
box-shaped plas- 
tic holder with a 
convenient han- 
dle, a paper cutter 
is handy for mak- 
ing clippings from 
newspapers or 
magazines. The 

side waffs of the -i a 

ti'ansparent plastic mount hold the paper 
fiiTTi while clipping. The blade will cut pa- 
per, cardboard. Cellophane, rayon, silk, 
woolen or cotton cloth or oili^th. 

Oit 5 m/ 
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Theater Audience Attends Fight by Television 




SlIUPMCKt 

INI 



studios in Radio City, 
Thence they were re- 
layed, again by wire, to 
the New Yorker TTieater 
where the signals were 
split, the light impulses 
traveling to a big steel 
drum -like projector and 
the sound going to a bat- 
tery of 16 loud speakers 
set up throughout the 
auditorium. Control con- 
SoJes in the balcony per- 
milled the operator to 
distribute the sound to 
various speakers to give 
the eflect of three-di- 
mension sound. Inside tlve 
34- inch projector was the 
kinescope, the television 
tube to handle 60,000 to 
70,000 volts. From a 30- 
inch mirror back of the 
projector, televised im- 
ages on the face of the 
tube were shot through 
lenses to the screen. Tel-^ 
ephono lines carrying the 
sight and sotind w^ere a 
miniature of the system 
engineers predict will 
some clay tnake television 
available in theaters 
throughout the country. 



In^rling iKfr fii4 |pFg« 

telihvltion fub# oit which plipturv- 
ift fprinfrEl, pfP|iclDr 



Hprq'ft h*w iKe cnamj^ipiOuJlipJ^bt Pppsarpd to llio' dudi&ncii ef 1,100 
an tht 15 by 20 fp'iot |tglevr$icir! in Y^jlci^r thtuttr. Dicgrctnt 

hnlow Irctui palh -of ^jhiitd eind frpin the ringibdfr to iha ihicata-r 

I - '1 . ^ - M 



In a New _YQIdt theater^ audience of 
1,200 reCehi'ly enjoyed a foreluste of the 
day tvhen television will bring to neigh- 
borhood movie houses the big football and 
baseball games, races and other events as 
they are happening. From their theater 
seats they saw and heard a television pre- 
sentation of a championship boxing match, 
the closeups projected on a 15 by 20 foot 
screen offering better than a ringside view. 
At Madison Square G^ den, w here the 
fight was in progress, televisionTcamcras 
and long’^rangc parabolic microphones 
picked up the picture and sound, and a 
mobile television unit shot the impulses 
over a balanced telephone wire to the NBC 
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Science Circus Hits the Road in Poleless Tent 




(Jp 9 -gca fho fop'' 

of I he scEenlo p*s *yn- 

Ifietif-lmp regno fed silvery ran- 
vak hung from meEol girderi 



Lpfij. l^lE-vi&inn-ielEpkging dgrYi- 

Oriitrotlgn, hi^Nli^hl of aboW 



&b1ow, bolting together o sec- 
tion off fhe tenffj -whEch, 153 by 
01 feet^ houses science sEage 
show ond aeaii 1,500 pcfigm 



- PJaypng Ehe big Amarkon circuit 
li p ""To rode of Prog re is"' ipon->- 
*ored bj^ General Motors Cor- 
pora t i o □ rdVoK ■of“2^-^ 

sf reom Eirte automobiles on-d 
f e m i-lro E to Fs presenting the 
wonderi of science to Ihe public; 
Some of its features were laken 
from exhibits of New York or>d 
Son Fraricisco world's fairs. Ir^ 
huge lent bos neither Inrernal 
poles nor pjcternnl sEakes or 
guylines^ consisting of plumEriuni 
oEFoy ^irdar) Sulpending a lil^ 
vnr-Colgrfld synthetic ''skSn/" 
which it is suggested might gerve 
as a mobile ha rigor for wor- 
plones. Domed cobini (ri^ht) re- 
semhl< I hot pf gri air’Tnisr 
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Gei^pr cAunlBr detacit Madi^acllvfr el^^mi &f sodium tn 
Hjbjaif'i 3iaitd wlihln Iwa mIrlMtiit of lar drtnk.1 ululidri. 

Sfrv«llh^ twv-inch ileel plalti wilh oxy--at6fyltnt cuHlng 
vnoc^linB to fit iKam ^nusty* ifi rncisn«t of avp^ir-ty-clclreii 



SIEGE GUN 
SCIENCE 



^ QCIENCE'S biggest siege gun. a 
monster steel descendant o£ a 
^little glass instrument^ is under 
yjconstruction at the University of 
Galifomia. It is Professor O. 
La\\Tence^s ■alom-smagli- 

ing cydoti on. 

Weighing 4,900 tons^ iKLi new 
atom-suiosher will make other 
cyclotronSp of which there are 20 
in the United States and several 
more in foreign countries^ look 
like pea-shooters. The lai^gest of 
these other cyclotrons weighs 225 
tons and has been in operation at 
the University of California sev- 
eral years. It hurls a five'^foot 
beaim of atomic bullets of energies 
of 16-million electron volts and 
more^ uses 200,000 watts of power 
and has 192 tons of steel in its 
magnet. But the new monster will 






Above is a ’‘"btu^prinl-" oF tho aTSm^im-ciiti- 

tng eydotrcnj wtiidi die gves by tti-e ncrriQ 
flf ihe mo^nclic reioncince o^colerotor 
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H«r« It pii ai+’rif't iha finSihfrd cyclalran^ wiili ifi baam of otomk t-uUaH^ uve‘ii fool abovo 

lha floor, lAfith aEiAi'^lai of 100 millkon olectron voll^ and moro, eq-ual to 6C,0lXi por loeond 



hurl a 140-foot stream of projectiles of en- 
ergies of lOO million electron volls and 
more, equal to a speed of 60,000 miles per 
second. Radio equipment five times as 
powerful as the most potent broadcasting 
station will provide its 2,500,000 watts of 
power. Into its electromagnet will go 3^700 
tons of steeb enough for one of Uncle Sam's 
cruisers. It will cost $1^400,000, of which 
$1,150,000 is donated by 
the Rockefeller Founda- 
tion. 

Today a giant crane is 
swinging 131/i-ton steel 
plates into place in the 
magnetj which will be 30 
feet highj 56 feet long. 

When the magnot is fin- 
ished a 90 “feet high, 24- 
sided building will be 
constructed around it. 

And while the magnet is 
being welded together 
engineers pore over dia- 
grams of cooling towers 

fcianlut cTampIng ih« fargitever 
window of th* cydorron fmm 
which elem-k bullali will aoiftrga, 

■maih^gj atarni In thair wsy 



and electrical equipment which will dwarf 
the largest siTnilar equipment now in ex- 
istence. A crane with a 30- ton capacity, 
needed to repair the cycloti-on, will be m- 
stallcd on a raU running around the build- 
ing. A wall of water at least 10 feet thick, 
possibly 20, will be placed around the ma- 
chine to protect workers from rays pro- 
duced in atom smashing. The control room 
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may be placed over the brow of a hiU from the 
machine^ to give virorkers added proleetion. 

All thi$ equipment will be used in sn attempt 
to smash the core, or nucieuSp of the atom, the 
tiny universe which is as much smaller than an 
inch as an inch is smaller than the sun. Professor 
Lawrence built the first cyclotron 11 years age — 
a little glass flask four inches in diameter, made 
airtight with sealing wax. Since that time bigger 
cyclotrons have revolutionised physics^ given 
doctors, biologists, biochemists^ industrialists and 
agriculturists a tool said to be the most valuable 
since mvention of the microscope; provided prom- 
ising treatments for some of mankind’s most 
deadly ills; and brought man closer to realizing 
his dream of driving steamships across oceans 
with the atomic power from a cupful of fuel. 



Placing Cl new which linvl up alcinic bullelx nt thvy t^capa 

fftrwn ipefrd-up cti^mbvr, Upiyvrvity of Califerniki 3^5^lon cycl^^ran 



OM«irl£ fiber ele^troacopt mtn wIiLch refeorcher ii iMSdng, rn^niurot 
ftlrenglh «f rayi omiHed by radicodive matirHil Sn ihe tiny '''bamb'' 



But why such a huge 
cyclotron? The truth is^ 
the atom has never been 
smashed. Chips have 
been knocked oflf, but its 
center core has never 
been fully conquered, A 
larger cyclotron is needed 
lo produce more power- 
ful atomic bullets. 

To understand why the 
atom is such a tough nut 
to crack, let's look at its 
structure. The atom is a 
tiny universe beyond the 
visible range of the mi- 
croscope, with a central 
sun, called the nucleus, 
and smaller ^'planets/' 
called electrons revolving 
around it. The nucleus is 
apparently made up of 
two kinds of particles of 
nearly equal mass: pro- 
tons, which have a posi- 
tive charge^ and neutrons, 
which hnve no charge. 
The number of protons 
determines the type of 



4 pmtn frem 

hind ihield Ihnt protedi 

him fr0j3i dangaroui redielicn 
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atom. In this tightly 
bound nucleus mo$t of 
the energy of the atom is 
locked. It is a law of elec- 
tricity that oppositely 
charged particles attract 
each other. So the elec- 
trons and the positively 
charged nucleus ai^e at- 
tracted to each other, and 
thus form a tight unit, It 
has not been difficult to 
detach “planets,'^ or elec- 
trons^ from this atomic 
uniyersep and it has been 
possihlcp using cyclotrons^ 
to change one atom into 
another by knocking pro- 
tons off its nucleus^ But 
never have scientists 
been able to demolish a 
nucleus. Why it has been 
so difHcult to conquer has 
been a scientific puzzle. 

Scientists now believe 
an atomic thunderbolt 
called a mesotron binds 
the nucleus^ and makes it 
a strong fortress. The 
mesotron is really a sec- 
ondajy cosmic ray. Mes- 
otrons are released when 
the nuclei of atoms in the 
earth^s upper atmosphere 

Wakling Kuge ilfrfrl 

pFflldi ef lh« cyc^lron'i frleclra- 

titQgn«r 111 prebably 

|DQ,000 4lvctr4d*t will bg ne«d- 
•d Wt-M fli« magnet 



Ufing D liny iuba dF Fadjiaac- 
liva ytlrtL^im 1e pleTurei ef 
^Iggl, in cif hMilgit Utiwt 

po a iftogro p h'* at lefl 
diawt diilribulion cf radioa^ 
rive phaipherui in ptant 
leovei- ond 

arc smashed by original 
cosmic rays, which are 
produced in outer space 
beyond the sun and its 
planets, After their re- 
lease these mesotrons 
streak into the earth 
with energies of as much 
as 10 billion electron 
volts. They have a life- 
time of a millionth of a 
secondp and have been 
found deep in mines un- 
der a third of a mile of 
hard rock surface. 

Research men have 
observed mesotrons, 
freed in tho upper at- 
mosphere, smashing nu- 
clei in a cloud chamber. 
Mesotrons of about 7S 
million electron volts- 
and more will do it. 
Professor Lawrcn.ee bc^ 
lieves^ therefore, that 
the 100 -million electron 
volt bullets from his new 
cyclotron should turn 
tlie tricki If the nucleus 
is thus smashed atomic 
power might be re- 

(Continued to 104i 
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Armed Target Mimics Bandit by Shooting Back 






gun flashes and shadows 
in the dim light, and he 
has I lie benefit of two 
walls and a tree behind 
which to conceal himself 
as he cvMps up on bis ad- 
versary', In front of the 
figure is a circular target 
with a hole in the center. 
This is the bulTs eycj 
which rings a bell when 
struck by a bullet, 

LfrfK pc1i<irmaii Iri^Q-Cilci MP -0rt 
tar-QEl Ell in duBl wilti bpbndit in 

Cl dart all^y. ^un at 

ii by ramala ecati'al 



Pol ice at Wilmington, DcL, improve thoir 
marksmanship by **shooting it OTEfi' with a 
mcchanitaJ- bandit target that hides in the 
shadows and shmts back if the officer ex- 
poses himself. Tlie target, a life-size figure 
of a bandit, teaches self-defense in a shoot- 
ing battle under adverse coneJiUcms. Cut 
from qua rtei’- inch steel plale+ it hangs from 
a trolley permitting it lo be moved from 
side to side across the range by remote 
control. Details of its construction were 
siypphed bjr The Interna^ton^^Assacaution 
of Chiefs of Police, Washington, D, C. A 
revolve!' mounted at the bacli of the *Tian- 
jdJt'* fires a blank caiiridge when the con- 
cealed operator pulk a rope. As in a dark 
J ' allegi tb^ policeman’s aim is guided by the 

i^Tirauble Tractors in Tunnel Rush Aid in Traffic Tangles 

Traffic jams In an un- 
derground thoroughfare 
could be pretty serious, 
and to keep the Qugens- 
Midtown tunnel in_JIew 
Y □rk'"'from stagnating 
there are 'Trouble trac- 
tors" stationed at each 
end., awaiting emergency 
calk. At the signaL one 
of these units rushes into 
the tunnel and hauls out 

Fire fruEk, low car and wrecker ore combined tn tfiii emergency tractor Ihc stalled car. Power 
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steering and an extreme- 
ly short wheelbase per- 
mit these trucks to turn 
around in tKe tunnel ^vith 
one baeking and forward 
cut of the wheels. Double 
drum winches and cable 
devices with hooks are 
provided for lifting and 
drawing out disabled cars 
quickly. The tractors are 
equipped with 
ing apparatus in case an 
automobile bui'sts into 
Hame. Tests proved the 
emergency units could 
race to any part of tlie 
tunnelp turn around and 
haul out a disabled car in 
three to five minutes. 
— 

'Pin Boys^ Score Hi 
On Rifle Range 
From Trench 

While the ^^rookics” at 
Camp Forrestj Tenn.^ 
sharpen their 'e^-es wllil ' 
target practice on the rifle 
range, the army '^in 
boys^^ keep score on the 
hits from a long trench 
benealh the targets. Aft- 
er each shot they thrust 
up a long pole to show 
where the target was hit. 



% 



Power-Driven Assembly Line 
Steps Up Airplane Deliveries 



Ov«r}i«cid conveyor tranl-fprt flniiliod foulago to oiiambly lino of tnU coc> 
lion, whero one fnon odjuiti hoightp analhfi^r joinf them for boiling 

k 

Production of miJitary aiii^lanes at the Y_ultee Aurcraft 
plant in Downey, Calif., has been stepped up fourfold by 
installation of a power-opera final assembly line, said to 
be the first of its kind in the entire industry. For example, 
at the stage illustrated here, the completed fuselage and the ^ 
finished tail section ineeL an overhead liansfer bridge car- 
rying the fuselage across from its conveyor line to the line 
w'here tails are assembled. The operator in the foreground 
then adjusts the level of the fuselage so that it linos up 
exactly for three -point bolting to the ta^ pieces ^ 

^ ^ || ig 

Tiny Wooden Sticks 
iFced Vitamin Bl 
T^Flowers 

Little WQoden sticks 
impi-cgtiated with Vita- 
nuji Hi are as a 

stimulant for petted 
plants. The stick is thrust 



PdIh lliruil up from the pil ihaw riflemen wheri thplf 



into the soil near the 
roots, and each time ihe^" 
is watered a small 
amount of the vitamin is 
released into the soil. 
There is said to be suffi- 
cient In a stick to 

pj’ovide stimulating food 
for the average flower for 
a months Large plants, 
may require two sticks. 

C o Cf= ' " > L 
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Merchant Ships Converted Into War Raiders 










SWCK.OPEfi 
t CEAft It* F*A< 



S tinB 
LOOM 



^COMCAI 



OWMEfL 
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CANVAS 



DUTCH 



HINCEO SIDE OF 
LICHT METAL 
USEQ 1 NTU£ 
Ql&CUISE or THE 



iuiijiigu|n^ 



CAEEK 



tKAZlLI 
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EOO^ 
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Merchant chips of IhiB warring nations have be«n ccnverltd into roidBri that ar« praying 
un enimy commercfl. On Ihii end fho pege 4ppa»kta ei'fr drswingi of a lypical raider. 
Bottom, iKii pagej how raider mav aif-ymfr variaui diigyiui 
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Paint and False Structures Provide Disguises 




pLftNt^COUrtNC 
^OK P05SI&UE 
t 4 EIVVf £5 



PAINTtf^ AUTtR,lHC 
APP£AfiAigce OF 
THLMULL 



MNC^a \\ 
7ELISC0^'IC’ 
ST^CK A 



OFTtW AeLY oiSS 
4 CACHES OF FU^L AMD 
PROVISION S TO ft t raUND 
RtMOtE INLETS 



^UE^SIlR50 

, Hew: 



&UN 5 



FOlOED &ACKMUAllS OF 
. DEjCK H ouse EMPLOYED 
\ IN THECOMCEALMENT- : 

:i Oc A /..IL 1 /'liLI 



h/HNE*LftYlMC 

I OPERATIOM 



Ahhe^wCIleo / 

i ^lOHC TSlACt*.^ 



PiANtOSEDFOSk 
5COUTmC JPOTTtHC, ETCS, 



Some Methods devised in mcONVEtoiON 

or A MLUCH AHT MARINE SKIP IMIO AN AflMtD 
- - 0£EA-li^lDeR^ -X , ^ 



FROM'lTSMOSTDMCIROttS 

FOE-THlCWlSEnrTHE 

MUST DEPEINO upon smoke SCILEIM 
SPEED AND NIGHT TO ^SO^PE ^ 



fM 



fl^htr how □ r-oiding ship loke& on fuel whilt plcm 4 k« 4 pf wukch fur e^QinV wurcrvft. / 

Sslween raids, the crew muf ullor thn erslirfl pppooronce af the fhip with point and 
chunp«-i in $uper» 1 ru«furer thui canfufing the enemy 
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Parachutists Make First Jumps in "Suspenders” 






-I. 



Upptr Irft, Ft. itnnirtgp pora-cfi ul^vti drop from tow- 

r^hlj pyilmg ripwrd grwi Iramoit a "caplivfr*" 

I drop. Bwlow, th* flrti loiiOnp controllid dtKonI 

ilo- 



take it in easy stages at the 
parachute training grounds aj:. Fort 
Bcnniiag, Ga. Not i^til the “rookie" 
'parachute troopei's have tried drop- 
ping from the skies in a variety of 
safe ways are they permitted to make 
an actual jump fi'om a plane. The 
first step in tower ti'aining is a con- 
trolled descent in which two trainees 
come dotvn in a scat like that famlLar 
to New York World's Fair visitors. 
Later the regulation parachute hai - 
ness replaces the seat. In another 
stage of practice the pupil, in a prone 
position, is lifted 150 feet and then on 
signal from his instructor he pulls the 
ripcord and drops 15 feet to be jerked 
upright. This simulates the sensa- 
tions of an actual jump. 



Wire Shield in Have Trough 



Qf Dr^in 



Clogging of downspouts with loaves and 
debris can be prevented by installing a new 
rustproof wire shield m the eave trough. 
As water flows under the leaves they float 
up the curved, slanting shield and are 
washed over the top of the trough, or re- 
main stranded on the wires. 



CThe output of oloctrk power in the Unit- 
ed States reached an all-time record of 
144,984^5653000 kilowatt hours in 1940. 

0 
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Rop»d 10 0 iifiion drivtn loro iho mic, Carl Skiuroek of Daovor^ 
aiirhor of fhit itofyg cHoibi tho foco of a pmak In Hit Ro«kt«* 








Twd dinib«ri^ r^fwd 
H*ih«r ond vfing ax« ia 
ctff ft*f)i In lc«p fol- 
low iWilf iHdar yip Hi* 
mow and ka ilopas at 
lfi« h«ad ol a glofior 



ih* tw« ph^norapHf cit 
Igfl thow h«w a pH$n i* 
kqinmff4il Into u cmckr 
Ht«n fk« ropo it cmodiod 
In k bf mtnnt ol a Hiop 
fib^g. Will i1 hold? fh* 
mOwitainttr fivH h a 
CTftful Iwit bffbri priH 
»*ding!^ for lif* will lit^ 
■rally d*p*nd upon H 



By Carl Blau rock 

Prasidint, CobrtAo ^untgjci Club. 



^tat€s tint's 14+000 feet high or better- 
To the J^n whg ha^'t tried it, mountain 
climbing may seem an empty sport entail^ 
Ing great physical exertion and hardship, 
possibly a good deal of danger^ without 
compensations in proportion to the effort. 

There are risks in climbing ice walls and 
crossing hidden crevasses and rappelling 



^POPPING off the ascent oi one of Colo^ 
* rado'S highest mountains with a siesta 
on the summit, we were discussing the 
various spectacular climbs we bad made, 
Several of our party^ counting over their 
conquests, discovered they had already 
climbed half of the fifty 14,000-foot peaks 
in the state. 



Right then one of my friends and I de- 
eided to climb all the remaining peaks of 
that altitude that we had not yet tackled. 
We^d take the Colorado mountains first, 
and planned our vacation^; for the next two 
years with that as our obiect. Eventually 
we'd climb every mountain in the United 



down a bare precipice. There are narrow 
escapes and there ate accidents, of which 
I shall tell further on. But the human an* 
imal is a creature of queer contradictions. 
Some like to race in automobilesK boats or 
planes^ some Uke to perform on aerial 
trapezes high above crowds, some pi-efer 
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milder forms of satisfactionJ- 
baseball^ golf or swimming — ^whUe 
still others would rather sit before 
a fire and read a book than take 
any risks or exertioiis. A few of 
us like to pit our skill and re- 
sourL'efulness against nature in 
climbing mountains. 

Well, in a couple of seasons our 
campaign to climb all the 
foot peaks in Colorado was con- 
cluded successfully. But that 
wasn^t the endL Our ne^tt project 
waii to find more difficult routes 
up some of the high peaks and to 
hunt up other interesting moun- 
tains that had never been climbed 
and be the first to conquer them. 
Usually we were successfulp but 
occasionally a climb would prove 
beyond our ability. 

One such failtu^e was a winter 
attempt to climb the KpODO-foot 
precipice forming the east face of 
Long^s Peak^ We started up early 
one bright November morning^ 



Injured In a fflii, one mftm-b#r cf a party cornn 
hern* lathfrd to a imrcliar. ^t«ii lh» rHicu« cuU* 
for harolc «^rti en lha porl hk companion-! 

climbing up chimneys (vertical cracks) 
from ledge to ledge, working our way 
toward the Eummit+ finding the climbing 
difficult in spots, due to ice under the 
snow which required tedious cutting for 
footholds and handholds as we worked 
upward. Finally, just about sundew, 
we were within fifty feet of the ridge 
leading to the summit when we found 
the last section was a blank wall with- 
out sufficient cracks or ledges to atfoid 
holds. There was nothing to do bul 
turn back and descend the difTs that we 
had been climbing all day. Soon dark- 
ness came on and in the poor visibility 
we missed some of the cracks by which 
we had climbed up. To make matters 
worse^ a cold wind came up which 
whirled snow up the chimneys and be- 
fore long we found ourselves marooned 
on a ledge about half way down, which 



Nearing thm tummil of a inow-covorod mounlain 
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Abcv«r •elimbrng an ley waif with the 
Hid ef crampAnij ipiked Irani harn-eiii-d 
1Q th* uitei of thfr ikoftt lor a »fe grip 
whfrtt walking ait hard tnaw ar ke 



twinging o:raund a c»rna# wHh n 

mop*, wlikh pBMfti thrnugh a h»h on 
o piftMi drtvan inlo rock bayond. Har*, 
on bore rock^ ernmpom atm net niodid 



seemed to have Only one chimney leading 
to the next ledge 300 feet below. Each time 
we attempted a descent, the swirling snow 
blowing up in our faces would blind us so 
that we could not see where to place our 
hands and feet for secure holds. Realizing 
then that it was too dangerous to attempt 
proceeding under these conditionst we 
sought an alternate route. 

In the dim light of the stars against the 
5now-lined cliffs we finally noticed a ledge 
about 100 feet above us leading off to the 
left to a snow tongue, which appeared to 
continue unbroken down the face of the 
mountain to the bottom of the cliff. After 
some difficulty in linding a route to this 
ledgCi we succeeded in climbing up and 
following it along to the snow tongue 
which we then descended without further 
trouble to the valleyj and found our trail 
of the morning back to camp. 

Retui-ning from another climb one day, 
we came to the head of a glacier which 
looked like a good shortcut to the valley 
and camp, provided it was safe to slide 
down. About 800 feet below where we 



stood we could see a transverse crevasse 
in the snow, which was a definite hazard 
to attempting a glissade from the top. But 
we observed that by working along the top 
of the glacier another 300 feet we would be 
beyond the end of the crevasse and it ap- 
peared to be safe to slide from that point 
clear to the bottom. We started kicking 
steps in the snow to reach our starting 
point None of us had crampons^ the spiked 
irons which are harnessed to the soles of 
the shoes for walking on hard snow and 
ice fields. Kicking steps in hard-packed 
snow is a tedious process, as well as giving 
a much less secure foothold than with 
ciampons. Apparently I got a little care- 
less in making steps. At any rate, while I 
was still above the crevasse^ both feet 
slipped and in a flash 1 was sliding down 
the steep slope headed directly for the 
crevasse. I fought desperately to keep from 
spinning and to keep my feet ahead of me 
as I slid. In less time than it takes to tell 
I had reached the crevasse, but fortunately 
had speed enough that the momentum 
threw me clear across it and I lit on my 







Abo^e, Ihe itarl of a i fn 

rappellins, a fwifl miani of d^- 
teendiii^ a cliff-, rop^ is ppsso-d 
of^undi the bady *0 fm^ion ton 
bei Plifrd A-fii CbrttrPi rOi-p pf -dpiFtnt 



Firtdiintg hii way bbcirvd by pp pv«f- 
hcjjiSr *hp authiir (bel'ow) full bit 
way around in Ifrorth uf an a\\*t- 
na rt yie-. AftOr cOhi^ u enita a pou k 
by known fraillij mvttvral* dimbAn 
oftpn gu back 1c try herder rculs-i 





Th# fi-eend dimher^ above, h belaying the Feeder oi he Irovecsei o 
cliff. Nclice the I the man cl left ii hammering p piten inlc the wall 



fc 0 t on the other side and t'ammed into the anow to my 
knees. This mude rather an abrupt slopr but no damsiigic 
was done and I was uninjured. Needless to say, my com- 
panions who had observed the mLshap, made their steps 
more cai'efully and succeeded in pas.sing the danger point 
before they started sliding. 

Once in u wlnle climbers are not so fortunale. This was 
the case last summer when a party of us were climbing 
the Maroon Peak, a 14 j 000 -foot mountain of loose sand- 
stone formation, not at all the firm rock that gi*anite is. 
Tw^o boys in the paity, for variety, attempted a different 
route, and in climbing a vertical spot from one ledge to 
another, the leading climber look hold of a rock w^hich 
gave way under his w'cight, and both came tumbling 
do\vn. He had just grasped the rack preparatory to pull- 
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mg himself over it to put in a piton 
for safety so that the following cliinb- 
er could conie up to his position^ 
when it gave way. A piton is a short 
spike of iron with an eye formed at 
one end, which can be driven into a 
crack and a rope fastened to it by 
means of a snap ring, to tie a pair of 
climbers together for safety in case 
one slips. 

In this instance the climber slipped 
before he had put in a piton and fell 
with the rock nearly 2S feet vertical- 
ly* He lit on his back on his knap- 
sack which cushioned the fall some- 
whatt and as the lec^e sloped at a 
40 degree angle, his body pinwhecled 
over several times for another 05 or 
30 feet and would have dropped over 
another cliff at the edge of the ledge, 
had not his eompanion with presence 
of mind pulled qn the rope and 
checked his spinning about 10 feet 
from the edge. As It was, the fall was 
severe 'enough to stun him^ and then 
he found he could not arise and had 
no control of his legs. 

His companion made him as , com- 
fortable as he couldf then called for 
as^sLstance from the re&t of the party* 
As the accident occurred in the aft- 
ernoon, several boys were detailed 
to spend the night with him on the 
mountain, while others hurried to 
the valley and on to town for a 
stretcher. The next morning they 
returned with the stretcher, and by 
that afternoon he had been carried 
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down the mountain to a hospital 
where examination showed a frac- 
tured pelvis. Since then he has re- 
covered completely and will be able 
to climb again. 

Accidents are the exception and 
not the rule in mountain climbing. 
Most mountaineers worthy of the 
name are exceptionally careful per- 
sons who weigh and consider every 
move they make in doing a severe 
climb. They safeguard themselves^ as 
much as possible with all the aids in 
climbing that have been developed 
down through the years. There are 
ropes, pitons, and snap rings, which 
when skillfully used on difficult 
cliflb take considerable hazard out of 
the climb. There are rubber or rope- 
soled shoes for certain types of 
smooth rock climbing, and heavy 
nailed boots for other kinds of rock 




Pipping follow Ihe Iraden you o ^iow of 
Hi« hofafiailid ihotti worn in rock cliinbtng 



work. For siiow and ice^ crampons, < 
rope, and ice axes, ai'c used. The rope 
la used for safety in climbing, and as 
a rapid means of descent by rappel- 
ling ir descending a cliff. In rappel- 
ling, the rope is passed aroimd the 
body in such a way that the climber 
can slide doViTi it rap idly ^ using the 
f riel ion of the rope around his body 
to check and control the descentx 
At Colorado Springs some years 
ago a group of elimbers organcEed a 
cliih whose sole purpose is to climb 
Pikes Peak each New Year's Eve+ 
and lo usher in the coming year with 
a grand show of firework. On a 
clear night the display is easily vis^ 
ihle in all directions for 30 miles or 
more. For each tiip a pi'ominenf 
mountaineer is invited to be a candi- 
date for the club's membership, to 
make the climb and be iniijated into 
the club at midnight ceremonies on 
top of the peak. This custom of in- 
ducting only one new man into mem- 
bership each year was the inspiration 
for naming the club the AdAmAn 
Club fAdd-a-man), Some of the 
climbs have been made under mild 
weather conditions, but often they 
are made in the face of severe bllz- 
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|There may bfl e 3,000-faot cfrpp hiH the 

ejCparieneed alpintil han^& Hii failfi an a rape. 

Among lha -utpirtt, accidenh are rurs 

it took fht author and Iwo friends over four 
houn ra efimb IM fHt up the narrow '^hiin- 
nOy^'^ Lafl^ to raoEh a pinnocla where the For- 
eit Service wonted to eiTobUih o fire bokaut 

zaid and subzero conditicms, from 
which inembcrs sometimes return 
with souvenirs in the form of frost 
bitten ears, noses, and other extrem- 
ities, No matter Avhot the weather 
conditions, the climb is unfailingly 
made each New Year's, The fire- 
works are cached on top during the 
late summer to be av^ailable when the 
climbers arrive on the year end. 

It is not only the highest peaks that 
hold adventures. A year ^igo the 
Forest Service asked me whether I 
could lead a paity to the top of Chim- 
ney Rock in southwestern Colorado. 
It is a sandstone formation on top of 
a shale ridgCj rising about 1^500 feet 
above the valley floor. The took pin- 
nacle itself is about 50 foot wide and 
200 feet long^ and rises sheer on ail 
sides for nearly 200 feet above the 
shale base. 

The Chief of the U, S. Forest Serv- 
ice in Denver showed me a picture of 
it and said the Service would like to 
use it as an emergency fire lcx)kout, 
but could not figure any way to climb 
it The picture intrigued me. It 
looked like a first class climb, and 
others who had attempted to reach 
the top had failed, I gathered a cou-- 

{Continued to page 176} 





Wind Buggies Blow Rookie Glider Pilots in Air 




^ ■‘■'Wind bi LP g i p that 'fpn 
'‘‘qlijpl'ivE" gli-dcn intQ Ih^ air ari:^ 
Alild^nl 4i -Cli^ricc for 

l>rc3iil£til inUrueNgji eind iolo dh- 
1 ^ 4 -rinnc.f? whh-o-ul The risk»of free 
flighl. The '■’byggy" rs ci stilpped 
Ford chatEi* wilh difFerenTFcaS rt- 
mov^d;! propeller shaft four feel 
obove drive ihafl is driven hy 
five V belts and fam a 45Ttiile 
wind through lubuJor vonrji Ihpl 
reduce turbulenie. The tr-ytl: il- 
seFf con be driven eilhr?r back- 
ward or f-orward hy prapollgr 



f Co-njrt^nndpr E. F. McOuinoIdp Jc,j 3in- 
VEnFdf^ pcimli tg five-- he If pulley thgf 

IrOjISmil^ pa w-c^r frgm sF|CiH gf S^-borfe- 
puv/cf DirginiT ig AD^Q-n-fggt prcipip I l-ifr 




t Flying o glider on men -mode 
w[nd- Tv^o novices who hod 
n eve r fouched controls were 
able lo Ry successfully after Eeis 
thci n 30 minute s instruction. 
Olider fiset fr-o-m fix lo 10 feei 

*“ Behind cs bottery of four 
windrharge^r Vvaggn^ a glider^), 
cmch^r^d by ropp^ frgm npsg tg 

groundr ftics in 3-5-milg ■wind, 
rajpondinig Ig Cgnlroh at in free 
Flight, pilot COn rplse Croft unNl 
wing reemhflt Igp of wind streorn 
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Towers Flash Radio Beams to Detect Warplanes 



HOUS€ 

TOWER > 



Thdv drCiwirtgit ihaw rodlo- 
karvifidtlmg lcw»r wHh por- 
□hclaiid TecBi¥eri He delect 
radio wavei reflecled from 
Qirf^lane ot top, righf} 
and the control beard 



A round the of Bi'lhdn .statuls a 

chain of radio sentinHls probing the slues 
witli short-wave baaimig to locate approach- 
ing enemy vv^arp lanes by night or day^ in 
cloud, smoke or fog. Technical detaib; of 
the radio detector are a major wai' sccreti 
but its existence was made known when 
the Bi itish air chief marshal called for ra- 
dio technicians to tnan the listening posts- 
Di\ Lee de Forest, American radio inven- 
tor, believes the beams ai'e projected in a 
conical path toward the sea and sky from 
the top of 240“ foot towers dotting the 
coastline. When a plane comes within that 
cone, the radio signals are reflected back 
to the tower and received by instruments 
installed on the tower at various altitudes 
and pointing in all directions. Within these 



rocoivoi-Sf with paraboloid I'cflectofs and 
dipole antennas, the rebounding beams^ — 
radio echoes — register their m tensity ac- 
cording to distance, direction and altitudc- 
This informalion is relayed by wires to 
tl^c instrument table at the base of the 
tower where a technician, wearing ear- 
phones^ translates the data and sends it in- 
stantly to the antiaircraft eornmand posts. 
Such a radio -echo alaiTn system would be 
a fui'ther development of the terrain cleai '' 
ance indicator announced in 1938 by the 
Bell Laboratories and United Air Lines. 
In that instrument the time elapsed in pro- 
jecting a signal from plane tn earth and 
receiving its echo was measured, and from 
that time the actual altitude of the plane 
above ground was computed instantly. 



26 



POPULAR MECHANICS 






Monster Warbird "B.19” Tries Out Its Wings 








<\ I 

Might/ army hamber^ America'^ larg«&l milifar^ plane, on ill trial Aighl while cheering ernwei Innhf- nn 




After four years of building^ the gigantic 
— l ai^gesl military aircraft the world 
has ever seen — has tried out its own ele- 
ment, the air. Its four 2,200-horsepower 
engines roai’ing music to the ears of the 
engineers and mechanics who built it, the 
monster silver ship lifted from the i-unway 
at Clover Field, Santa Monica, Calihi-^uid 
flew low past the tKrohgs gathered outside 
the D ouglas plan t whei'e it was developed. 
The fledgling warbird performed credit- 
ably on the fu'st trial of its wings. It w'as 
off the ground in nine seconds, after rolling 



circled to salute the Douglas workers and 
then headed for March Field, the aimy 
base, 15 miles away. A smooth landing 
was made after 56 minutes in the air. 
Maj. Stanley H. TJmstead^ army test pilots 
Was at the controls for the historic flight. 
Six other army and Douglas men v'ere 
aboaid; the normal operating crew will 
consist of ten men* Less than qne-fifth of 
its H^OOO-^gallofi fuel capacity was carried. 
The plane, with 312-foot wing spread and 
132 -foot fuselage, is rated at 41 tons empty 
and S2 tons fully loaded^ including several 
tons of bombs. 



across 1,500 feet of r\|p.way; flevv out to sea, 

- iC 

Calls fot Aid From Stallt^ Motorists Multiply Despite Better Cars 



Last year motorists stalled on the road 
called for emergency help on an average 
of about IV 4 times each, which, notwith- 
standing the fact that better cars are being 
driven, is 13 percent more calls than were 
made during the previous y=^ear. These fig- 
ures are based on a survey of 27,300,000 
registered passenger automobiles which 



the Illinois Automobile Club reveals were 
rescued 35,OOOpODO limeS^lj* garage men. 
Tire failui'e was the largest individual 
cause of breakdown, accounting for 9^fiG7,- 
H23, or 27.6 percent, of the calls. Battery 
tj^ouble held second place, being responsi- 
ble for 5,Cf34,960 calls. There were 1,520,DOO 
calls from motorists who ran out of gas. 
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plano^ fighter and 

b o m I 3 e i- and civilijm 
Eence-jmnpcr, 

RcsQisrch is UtUe pub- 
licb.cd loi' mo si of it ia 
aetiret. But it is bccomtng 
more important eacli 
year. La^t year American 
planOt propeller and en- 
gine manufacturers spent 
more than 515,000,000 in 
research, and this yearns 
bill will be higher. This 
means that while Amevi- 
ean aviation has stepped 
up into mass production 
with a goal of 50^000 
planes a year, it is not 
neglecting quality. 

Some phases of re- 
search are dramatic stuff. 
A “hard-as-nsib'^ pilot 
diving a silver test xship 
straight do-v™ at 575 miles 
an hour and pulling out 
in a blinding nerve- 
wracking “7-G” dive is 



Sub-iTrafQiptibfti an con duel eicf in ihk Tunic, which earn 

fcp-roduti: dlmi^S-l dny IciitU O-f dtmda(^hErie eandiTianS- 



i MERlCAtf planes are rolling out of the factories 
^ ^ and into the air at a rate beyond the maddest 
di'cams of aircraft builders two years ago. But that 
is not what they boast of today — they boa.st that our 
planes fly faster and safer and maneuver with 
gi'eaier ease than any otlier ships in the sky. 

Why? Because thousands of hours and millions 
of dollars in 1 eseai'ch lie back of every transport 



Abo-ve, port of Ihe Hugo mochiao used to 
fatf l-andinig gaer. Thii gear mufl with- 
ilond vialeni ahaclrt whhaul impairmanl 



Tap, D^ugldt dooiOn^Irdtct c l^ 5 ooto._Mjj-.|kit<i vocational «haa 1 

how~^luep-rinti; ore trenilolad into co-nstrucliian orairplanei 
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Hidden Hbw-i In meta^ which mighi result in fajlure lal a crilEcal paint ara diicavar^d b/ lha At 

a;n 4 fifine-Ar prepares metal parts fer lh« X-ray ijupiacliaii; at axaminlng; an X-ray plain 



Built ta pre-lesi lha DPv^lai DC^ traniparlj. iha wind tunnel unadel has faur electric niatarir «ach deveU 
epin^ neaKly 1.$ hariepawer el revelnllans per mlnu-le. Il weighs avc-r 4D0 pavndip cost $20,000 



dramatized hy the movies and the fiction 
magazines^ But the major part of research 
is slowj paiientp cold and scientific. It con- 
sists of engineers over drafting boai’dst of 
craftsmen building modelsH of skilled me- 
chanics with delicate testing machines. 
Planes and parts are subjected to “torture 
tests” to prove their dependability. Some 



of these tests are pei^fomied in the air^ but 
for the most part they take place in the 
laborator^'+ 

Ten years ago airplanes were built on 
the general principles of a bridge or a sky- 
scraper, Engineers knew approximately 
what load a certain type of structure could 
carry, A few minutes figuring with pencil, 
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Hug4 Ttiadiincf like that at l^fl 
r&ll flfigineQn h^w mfriol parti 
will iicnd up uFiid4r Ih^ levfrrfr 
torture cf actual opera lien 



paper and slide rule 
would give the answer. 

That was when planes 
wore built with an inter- 
nal skeleton — an endo- 
skeleton as the biologist 
would say* When sheet 
m^^tal replaced fabric on 
wings and fuselage there 
came a revolution in the 
methods of building. The 
weight-supporting struc- 
tui'C was no longer on the 
inside taut on the outside 
of the plane — the exo- 
skeleton. This gave birth 
to a host of new engineer- 
ing problems. 

Old formulas for 
stresses and strains were not enough. New 
kinds of structural and aerodynamic engi- 
neering were needed and this fund of 
Itnowledge could only be ci'eated by test- 
ing to see what would happen., Right then 
the leseardi depjtrtments of America's 
aii'plane companies began to develop. 

The engineer as always on the lookout 
for ways of decreaiiLng weight and increas- 
ing horscpowei':; of reducing landing 
speeds, since wing flaps seem to be ap-* 
proaching the limit of their uscFulncsS- 
He thinks of high-altitude flying with its 
problems of “pressure cabins^^ and super- 
cliargcct motors. 

One of tlic most closely guarded divi- 
sions I if any aircvafl plant is the shop \vhere 
small-.scule models are constructed. The 
modcE is subjected to every test cngin&crs 
can think up. In the wind tunnel every 
type of air coiidiUon is 
duplicated so a plane’s 
take-off, maneuverability 
and landing can be 
checked. Wind tunnels 
arc costly and there are 
not many. Among the 
best known are these et 
California, Institute of 
Technology, University 
of ’Washington, Univer- 
sity of Michigan and 
Massachusetts Institute 
of Technology. The Na- 
tional Advisory Commit- 



Ahevfr, aftierAhly line at Dag^lnt Aircraft p1anf whdrEi 
mare- than 15,000 m«n work aroijnd <lock 






I 






The imaM wind tunnel pro pe lien abavt, h pari of 
taclcheEd Aircrafl company researcti Fabara^ery 
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tee for Aeronautics maintains wind tunneb 
and research facilities at Langley Field in 
Virginia and Sunnyvale Field in Califor- 
nia. The Ut S+ Army has extensive labora- 
tories at Wright Field. And finally^ several 
of the large aircraft manufacturers have 
theii' own wind tunnels. 

Test piloting still has its place in the de- 
velopment program p but today’s test pilot is 
not the legendary daredeviL He has to be 
an engineer because he must know not 
only what a plane will do but why. 

The old-fashioned way of testing was io 
build a new plane and see what happened 
in the air. Today the engineci‘s tell how it 
will perform by looking at the laboratory 
statistics. That^s why “torture tests^^ are 
more impoilant today than test piloting. 
Static testing utilb.es vast machinery and 
delicate instruments. Wing sections arc 
pulled apart in huge prossEs^ fuselage sec- 
tions are twisted and landing gears are 
dropped. Gasoline tanks are shaken until 
seams split. Rivets are broken, metal is 
twisted like mbhor. Whole planes^ sitling 
in jigs, are loaded eg if power diving in a 
tornado. 

If the planes “can take in the labora- 
tory, the engineers know they will stand 
up in a storm over the Rocky Mountains or 
a dogfight over London. 

Full-sized sections of planes are attached 
to huge test columns capable of withstand- 
ing 2,500^000 inch-pounds of pressuie. With 
a complex set of hydiaulic jacks the sec- 
tion can be put under compression, torque, 
shear and tension— each stress being re- 
corded simultaneously on a set of dials and 
gauges. New sections ai e tested with their 
ntuinal load^ then overloaded until some- 
thing gives way. 

Since vibration might cau.se failure of 
cei'tain parts, vibration tests are important. 
Special machines have been developed to 
deteiTnine the natural frequencies of va- 
rious pai’ts to make sure that these fre- 
quencies w’ill not correspond With each 
other or with frequencies of a moving part 
such as the engine nr propeller. Every 
structure has a frequency at whidi it v'ill 
vibrate violently %vith very little force be- 
ing exerted upon it — like a piano string 
W'hich vibrates if a timing fork of the same 
pitch is struck nearby. 

Many airplane parts are given fatigue 
tests — alternately loaded and unloaded 
many times until they break, just as a wire 
tv 1B6) 



Back-Seat Awning for Taxi 
Shields *Tare” From Sun 





Taxi D-^ning paiian^frr in 

Taxiedbs sporting open 
rear sea^'"havfe been 
for the comfort of 
The hot noonday sun 

seat and passengers gave rise to complaints 
which the cab companies in New York and 
Chicago decided to aUay with the new" 
gaily Colored awnings. 



i ^ 



Sharpener for Hacksaw Blades ^ 

Reduces Replacement Costs ;■ C 

Hacksaw blades can be sharpened re-^f 
peatedly with a powered grindo' 
the market, saving as much as ou lu su per- 
cent in blade cost. The cutting efficiency 
of even some new blades can be doubted 



by sharpening them before use, according 
lo the manufacturer. An index pawl, to 
which the blade is attached, assures even 
tooth spacing, and it is possible to grind 
blades with broken teeth. 
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Invisible Lamp for Blackout 
Illuminates Road Signs 



Association, Besides the several thou- 
sand pounds of iron and steel it requires^ a 
2^-i-tqn military truckp for instance* which 
weighs about &.500 poundsp uses 450 pounds 
of natural rubber^ 8 ounces of synthetic 
rubber* 32 pounds of load, 30 pounds of 
ainCp 70 pounds of copper* 20 pounds of 
aluminiim, 55 pounds of manganese, 8 
pounds of nickeh 8G pounds of paintSp 200 
pounds of cotton, 1 pound of wool. 2 pounds 
of curled hair, 300 pounds of wood, 40 
pounds of glass, 13 pounds of paperboardp 
4 pounds of plasticSp 64 pounds of grease 
and oil and more than a pound of castor oil 
for brake fluid. Some magnesium, molyb- 
denum, chromium, platinum, tungsten, tin, 
asbestos^ cork, sulphui’ic acid, jute, shellac ^ 
graphite and other materials ai'e used, 

l i 

Safety Extractor for Fish Hooks 
Protects Fisherman and Fish 

Fish can be taken from the hook without 
handling either the hook or the fish, by 
means of a tubulai' brass 'pencil” just in-s.. 
troduced. The fish hook is engaged by the 
hook of the e?ctractor, then the line and 
extractor are pulled taut in opposite direc- 
tions while the brass plunger is pressed 
with the thumb. The fi^ drops off into the 
■-■^^oat or the water, as desired. There is no 

. Suitable foi- during blackouts, a new pricking or cv^ soiling the 

l^p dcmonsti atcd by engineers of the ^Mnds, and the extractor ig described as^an 
General Electric Company, Schenectady, ^ consaiwaliori since tindeigized fish 

N. off invisible rays wiftch to the water unharmed, 

help motorists and pedesti’ians read roii& 
si jns, but will not help enemy planes. The^. 
lighting unit is a 3 -watt Argon (gaseous) 
lamp which also emits faint visible liglit 
about one candlepower, compai'ed w’ith 
4,000 from a modern street light. To 
vent detection of stray rays by 
^ the lamp is designed like an admiral's hat. 

The invisible light, consisting of uUt a vio- 
let rays» becomes visible when it strikoi? 
fluorescent paints. By using such paints 
on road signs and illuminaling them witli 
the invisible rays^ they could be seen by 
auto drivers, but not from a plane. 



Forty Different Raw Materials 
Used in Military Trucks 

Into the making of each scout car^ truck, 

I'ecomiaissance car and other militaiy ve- 
hicle go son^e 40 dilTerent raw materials, 
iccordinj^ to the ^^tomobile Manufactur- 



Invhifa1« rayt from thim 3omp tnalte mad r«qd- 

ablft at flight. Reflector poinli- visible royi d^wnwoi^ 



Prti^iog pluit^er rel-eoi^l tiih from hast unharmed 
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Eight Men on Hop Picker 



i ie 

Replace 100 Tn Field 







the 

stairway on 



Eight 
^‘mov 

wheel accomplishing 
as much as 100 hand pick- 
ers, One man walks 
ahead of the tractor and 
cuts the vines about three 
feet from the ground. The 
"'pullers/' stationed on 
the platform^ pull the 
vines from the trellises 
and pass them to the 
“feeders/’ who stand fac- 
ing each other waist high to the platform. 

The feeders, in turn, damp the lower ends 
of the vines to moving parallel bars ex- 
tending crosswise, which di ag the vines 
upward over a m 0 vij:i^bed of wire picking 

^'Pilot Buggy^' Trains the Reflexes of FledgUng Airmen 



Meehan icaL hop harve&ler, drawn threu^h IKb fiBld by tractor and fed fay 
eight men, dDci work formerly requiring rha- sarvicei cf 100 hand pickerK 

fingers. At the top of the incline the vines 
disappear into a maze of moving belts, fans 
and brushes. There they are again combed 
to remove all the hops, whid 
and sifted free of leaves, stem 



Following last season's 
successful tests \vith a 
tractor-drawn bop pick- 
ing machine in the state 
of Washington, 27 of the 
mammoth machines arc 
on approx 1- 
acres In the 
lands 





Am and 

1 Right 

taxiing 



Ten thousand fiedglings of the U, S. Army 
air corps may make their fu’St “flights^* on 
the ground in a “pilot buggy” developed 



at Wright Fields Dayton^ OhLos and already 
in OKperimental use at Barksdale Fields 
Shreveport, La, This pre-flight reflex 
trainer is a motorized 
scooter equipped with 
regulation airplane seat^ 
controls, joystick, rudder 
pedals, throttle^ brake,, 
and .22-caUber gun fu4ng 
blanks. Its cockpit is sus- 
pended so that it responds 
to the controls, banking, 
nosing up and down 
simulating actual 
conditions whili 
over the ground. A hom 
connected with a bank 
indicator sounds if the 
student commits an error. 



Cockpit of the ^'‘pilot buggy'" banks and tills in reFpanie ta itnndnrd air- 
plane contrail, giving Ihe pilot effeclive ''flighi" training an tk? ground 



American petroleum 
companies produced 3,- 
S00,0D0 barrels of oil daily 
in 1940 from 375,000 wcUs. 
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Planet fly ciliav^ fleet ic spot onovoy ^n4 cfrive off bomberi 



Ofi« mart ti^jirtU with lomaphorE whili ono^lher waTfhet reply 




L x ' 

By 

Lt. Franklin G. Percival 

U. £. Noh/y^ Rotired 

I J ACING agalnsil^ time to build 

^ a navy supi-emc over two 
oceans, the United States is 
learning loijaons s\^'iftly from ihe 
ivar in tlie Atlantic, the North 
Sea and the Mediterranean, For 
the first time naval nbserx^ei^s 
have seen the ocean l aider chal- 
lenged by the ah'crafl cai rier, 
the battleship challenged by the 
bomber, the plane itself chal- 
lenged by the antia i rcra ft cry i ser. 

Changing methods are multi- 
plying the new forms of special- 
1 steel craft. Navies are built for 
loinorrowj not for today^ and 
America— ^vith long seacoasts to 
defend and wide oceans to cover 
— must look far ahead to design 
her navy against the weapons of 
the future. 

Battleships must be bigger 
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than ever tq provide su- 
periority in either arma- 
ment or protection^ pref- 
erably both. The tragic 
consequences of sacrific- 
ing armor to gain speed 
were sho%vn in the de- 
struction of the British 
Hood, and in the heavy 
losses among thinly- 
armored Italian cruisers. 
Superiority in striking 
and resisting power can 
best be obtained by re- 
ducing the designed 
speed, for the battleship 
is built to fight, not to run. 
Its primary task is to 
damage the enemy and 
make him retreat. Sub- 
sequent pursuit can be 
executed better by Light 
surface vessels and air- 
craft^ as was seen in live 
cvippling and sinking of 
tl’ie Bi^mai-ok. Her loss 
fuj'iher Illustrated the 
need for improved un- 
derwater protection, 
especially ai'ound imdder 
and propelkrs. 

Iti our case the demand 
for ship-for-ship superi- 
ority is especially gi'eat, 
because no enemy is like- 
ly cross an ocean to at- 
tack us without marked 
superiority in numbers. 
To offset thiSii we need not 




Fee-dini^ ih«lli Into iKq "poin of a Poliih d4ilr4<f4r. wifh thv 

Britiih Th4l4 rmilti|9l4 Itijiy-fir* gui^t tun fling o tr^mendaui 

wvi^ht of m*tai in^O fhu thy to drive -off enemy bombing planet 




learning cbevus 1I14 14 - 3 itch main Ivripl 90^% cf the beiltlethip 
Pd rmty1var.ia^ cDmpjytad in 1916 fin-d l.^ng the 'On^thlp Of the heel. 
Beldw, d plone cl.n.bT ewey from de«lr of direrdft carrier Lexington 




35 



SEPTEMBER, 1&41 




J 






c ‘X 




Signaling with a lilinlting^ abaprd nr> Americon noval 

only units of greatei' striking and resisting 
power but also stiatQgic bases fiom which 
liglit forces and asrcrafl can reinforce our 
fleet. In this respect our greatest need Is 
for bases from which wc could inierccpl 
C3iy thj’ust from Africa to Boutlr America. 

Our battleships must also be tough 
enough to face the air fleets of 10 and 20 
years hence^ and so must carry perhaps 
double the antiaircraft guns and ten times 
the antiaircraft ammunition of pi'cscnt ves- 
sels to withstand a week-long attack by 
enemy planes. 

The outstanding innovation in naval de- 
sign during this war has been the anti- 



aircraft cruiser, a special - 
used ship w^hose every 
gun is an antiaircraft gun. 
Its major task to de- 
fend merchant vessels 
and aircraft carriers 
against stU^ attack. It can 
also be used for reinforc- 
ing destroyer flotillas or 
other especially vulner- 
able units. 

First vessels built fi-om 
the ked up as antiair- 
craft cruisers are those of 
the British "Dido" class^ 
5,450 -ton ships mounting 
ten 5.2 -inch guns, sixteen 
40 -millimeter automatic 
guns in octuple mounts 
and two triple torpedo 
tubes. The 5,2- inch guns 
are formidable weapons 
against tlic high- altitude bomber, and 
especially effective for breaking up de- 
stroyer attacks. They might he sUghlly 
out- ranged by six -inch guns gf a light 
ciuiscfj but the disadvantage is largely 
theoretics L for the brilliantly fought battle 
of .smaller British cruisers against the Graf 
Spee showed how smoke screens can be 
used to compel an enemy to come to doge 
quarters if he wishes to fight. Then^ at 
close range, the higher rate of fire of the 
5.2- inch guns more than offsets the lighter 
weight of their shells. 

No fire-coiUrol insti'uments, howe -er^ 
hai^e yet been devised to overcome the d:f- 



Sub chaier PC 44^ hai greotar freeboard, Thre« 1 ,S-50-hori«p«^Af dri^4 th«- tsrp^da bast PT^IO 

clianer line& lhan similar warld war boots a mile a minute in <a|m w^ilin 40 kn4t( IS-foot wov^i 

i7T ~ ' ■ ■ 
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hr^htf Oil the bridge of one of 
Unde Sam''s npwesi doltioyori 



Righr^ a view froiti ju&l o^ ihe bow of □ car^ 
rieif lt% lli^lil deck crowded with lalooei 



At 1 owpr riphi, D lorp^fdd IduncKifd from 4 
PqSi^h diniioyor %.tart% ouf OPT deadly errpnd 



ficulties of hitting so small 
and mobile a target ag the 
airplane. Despite prog- 
ress since the world war, 

.a ti^eniendous weight of 
metal is stiU thrown into 
the air for ^very airplane 
destroyed. Ten planes aJ'e 
shot down by fighters for 
every one downed by 
antiaircraft guns. How to 
direct more accurately 
the tremendous fire of 
antiaircraft guns is an ur- 
gent problem for Ameri- 
can inventive gejiius. 

It was primarily lo ofT- 
set this inaceuraey that 
the British developed octuple mount- 
ings for 40- millimeter automatic 
guns — eight guns with bot^a slightly 
diverging to deliver a cone-shaped 
stream of two-pound ghells. This is 
more effective for the same leason 
that a siiotgun is better than an air 
rifle for shooting ducksn If enough 
eight-gun mountings had been avail- 
able on the ships which encountered 

(ConlinLiBd to page- 



U. 5p heavy ebura the water in whire 

arcs Qi they maneurver in hatlle farmalitaTT 
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y Ultraviolet Light in Washer 
Helps Sterilize Laundry 



Arr^w [ndkglei the 
waihing machine la 



inches square and three inches deep^ it 
wHl fit inside the bathroom medicine cab*i 
inet. Made of stainless steel, it cannot be^ 
by acids, ^ 

f- 

S i 

ti -Rattle Rollers Between Sash 
Stop 

A rattling win- 
dow can be si- 
lenced by fasten - 
Ljif; an anti-noise 
I’oUer on each side 
of the lower sash 
with the wheel in 
caniact with Ihe 
a s li above. A 
spring presses the 
roller firmly 

against the Upper sash, thus creating 
sion belweon the two sashes. 

— 

Non^CIoggitig Oil Heater Nozzle 
Burns Fuel at Slow Rate 



V 



rke 







Germ-killing rays of an ultraviolet lamp 
help sterilize the clothing in a new electric 
washing machine. The “sunshine” lamp^ 
sjf’"-«iniilar to that used in hospitals^ in bak- 
^ eries, dairies, meat-pack ing plants and 
\ other places requh ing sterile conditions, is 
installed inside the washing compartment. 
^ The machine has a storage bin for soap 
^ chips and other laundry materials. 



> ^ Special Lock Box for Poisons 
^ Keeps Them From Children 

To keep poisons out of the bands of chil- 
dren, there is a special metal cabinet with 
small lock and key. Measuring only six 




Poif-ailt arti- la^lced in tkii. enbinpi within p f^pbinpt 
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Pencil poinH to $hi«IJpd n^ttl4 ihoJ pd-mil-i lh« p<ii- 

lege of mipimum p-mogrti ot &il withoyt < 

Prevented from clogging by means of a ^ 
shield, a new type oil heater can burn fuek. 
oil at the rate of thi'ee- fourths gallon an 
hour without fouling. Formerly it w^as ^ 
necessary to use large nozzles that burned % 
^ gi-eater quantity of oil, since attempts to^’ 
produce slo-wer burning nozzles resulted in '’i 
clogging that required the frequent sevv^^^ 
ices of repHirmon. The shielded nozzle 
feeds low-cost oil and will heat 20 galiorts^^ 
of water at a cost of one cent. 



-f / 
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^^Bug House^* Is G. H. Q. for the War on Insects 




^\l&i bull bufrily in tKe- letbol chamber 
□ have uni 1 1 □ ^ci&nli&r cames wilh 

Oft (sir 9gn flnd shu4-ll Jnsc-Clicide* through 
the porli. Loter the results ore evatuarcrd 



Apples on o merry-go-round receive a dost 
o-f spro||/ In a lesl of ihn tfTe-ctiY-^ritss o'F 
ch cmic aU an egg® of the codling molh. 
Thii Til one detoil of o re search prog rom 
under woy in a new labpraEoJy of the 
de Pont company ot WpImSngl’onr Del.^ de- 
voted ta ^tucfy df”Frn’ectTcideSj. fungkides 
end equipment for control oF pests — let- 
mites and algae, rodents, bornp^let^ the 
Japanese beetle, bacteria, w-eedi and 
warm?. Bugs ore reared in incubatofi lo 
be slain expe rim ?n tarty. Controlled lights 
tumpgrature -anil homidity ore provided Fn- 
chambgri where chE!jnical? are tested 



Ca r ban -a re Ipmp tn ^rc DTlhoUiB af peSl-Control 
lahpfotory KJer^Cc^l nsoreSt approoth to 4un 

Flies are raised 1 j^ captrH^ily in ''fly farm/' tvfl,- to 
be senrerpced lo depth in the interest of icien^e 



PUTTING«u MOVIES ^WORK 














Wkth □n S--m lLI krrl r Filrtl’O i^qjuippcd^ with Effi-cittlicy In maiJor-n motl prAduCllAh I'l ntltilnii-d 

16-in^h t^ni ilUffklfl^U^nTQdl by IvIvsitDpjc rifle by tim£--rneti0n ltud^ef^. Here iCnmern rccordi at-- 

thit Omurayr shor "'tloseup"' movp^^ ef ihs moofl lioni warkar nnd wtnppch^ pbtk^^wti 



ShQdling -nn «<>sNrtyr Mvna wilh lAund myvifr <omAr<ci andefed in a '"bhmp' 

lyj'IL.LIONS of dolLii':^ u ytnar ure bf^uig 
* ■*■ spent on motion pictui-es that ’iviU 
never be exhibited in theateis — movies 
that ai e saving lives in hospitals — traming 
the Army, speeding up national defense, 
and selling goods for manufactui'ers, 

Sui'gcons unknowingly make unneces- 
sary motions with their hands while per- 



forming operations and 
these delays increase the 
lime that patients spend 
on d^e operating table. 
Motion pictures of oper- 
ations, made by Allan H. 
Mogensen of New YDi’k* 
revealed the lost motions 
and pointed away hr sur- 
geons to work fastek\ re- 
ducing the mortality ratCr 
Motion pictures uiade 
of paralysis victims are 
studied by doctors so th-^+ 
ihe right correctiona 
ercises can be 
Dutn and progress pictufos 
that record the improve- 
nieota that such victims 
ai e making, shown to the 
patienisT buoy ihcir mo- 
rale and confidence. 

The ^"boitleneck^^ of aii important de- 
fense industry lay in a handivork depart- 
ment but nothing could be done about it 
because the employes wei'e already ivork- 
ing at top speed. Slow- motion pictures of 
the process showed that the workerE ^vere 
using one hand more than the others; this 
led to a new technique in which both hands 
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POPULAI? MECHANICS 






A^tnip^uro lel h animated by inmving 
finileiimcil ainaunl before each frsm 



Al ri^hfr p fenni» pipfeK^ana! -maEcet tldw-motian 
pk^urei- with hit Filmo tc rarrect hit pupii's erTort 



Ta help sell Iratlers^ a movie -of 
the mechme cl work is mode 
with P &oil 6 HowiH preffl*$ipfi- 
ol ccmDrxi mDijntc-d Pn top pf p 
tfuck whi^h l4]<rvi]-i darkrcom. 



SEPTEMBER, 1941 



are employed equfilly. Production was 
stepped up uiid the work was mside easier 
at the same time. 

Another defense industry was faced 
w\ih the problem of creating skilled me- 
chanics out of thmisandg of untrained 
workers in the shortest possible Lime. By 
ordinaiy ttaming methods this would 
take more than lialf a year but now em- 
ployes wlio have been on the job only a 
couple of months are eai^ning full pay. 
They "'cram mod"'' by 
studying motion pictures 
that show in detail every- 
thing that they were to 
do and these pictures 
were run off time alter 
Lime until the beginners 
were letter perfect, Near^ 
ly every mechanical pro- 
cedure lias a knack to it 
that had to be learned by 
experience alone before 
the camera was adopted- 
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Ortv campawt^ induirpiol movies la dromafiie lelling cf fhoei. Here ii a production Kone in a iho« itora 



Production of everything from typewrit- 
ers to airplanes is being stepped up by 
time -motion studies made with motion 
pictures. The purpose of the research is to 
malce an employees work easier so that he 
accomplishes more while using up less en- 
ergy. One unexpected conclusion reached 
from micro ‘-motion studies is that the keys 
of the standard typewriter could be re- 
arranged much more cfTicEentlyi although 
this probably will not be done because 
hundreds of thousands have ah'eady 
learned to use the present keyboard. 



Whenever one concern that has numer- 
uus branches throughout the country de- 
velops at one of its offices a new and better 
way to do something^ it makes a motion 
picture of the process and rushes prints, to 
all its other branches. That way, each unit 
can adopt the new method at once. The 
camera sits in when a new product ig be- 
ing designed and time -motion pictures are 
made and compared so that the most ef- 
ficient design from the manufacturing 
standpoint can be determined. Movies 
likewise used to help estimate the probable 
production costs so that 
the manufacturer can de- 
cide selling prices. 

In many processes the 
hand is quicker than the 
e^'c and it takes the cam- 
era, set at slow motionp to 
pick up the action. Re- 
search based on motion 
pictures has led to the de- 
signing of better tools, to 
kiying out work in the 
most logical manner, and 
to changing the height of 
working tables and 
equipment to more com- 
fortable levels. 

At the California Insti- 



Wo-ynting ^pinara fgr nn Bx eat- 
ing of race 



popular mechanics 







¥ 
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tute of Technology; Prof. 
Robert Gray has adopted 
the camera for time-mo- 
tion reseai’ch and for in- 
dustrial training in the 
defense engineering 
classes that have been 
organized to siimulate'" 
production of essential 
war materials. 

Educators have been 
using motion pictures to 
supplement book Instruc- 
tion for a long 
they have been 
about the lime 
tion picture books” could ' 
be used in the class room .- 
This ideal is closely ap-^ , 
proached in a new course; ‘ 
of instruction that is be- 
ing used to train airplane^ 
pilots and ground crew 
personnel. Produced by 
the Jam Handy organiza- 
tion of Detroit, the 
consists of 2,000 photo- 
graphs and dj-awings, ac- 
companied by explana- 
tory sentences, that are 
arranged on slidefilms 
and thrown on a screen 
one at a time from a small 
proieclor. The films give 
a pilot^s-eye view of aeri- 
al trafficT explain the new 
radio procedure, and 
show the inner workings 
of flight instruments. 
Each phase of aviation is 
covered and students who 
have been trained by the 
method average higher 
grades than those given 
ordinary instruction. 

Industrial films that 
explain how such sub- 
stances as glass or soap 
arc made and that are 
intended to promote good 
will as well as to educate 
have grown in scope and 
importance in the last few 
(ConlJnufldl to 177) 



California af film* fimt-malion tfvdy; mti On tobU 

ihavd wo^kvr wh«r 4 h-* sho<uld roeb hond*. wnr conOvi in 

tOnk For miniatvrfl wires wrFL be mynibra m aFter^ark icstib 



Filming a tyrgicol cfie ration with 
Ipn^iol lighting arrangamantf 
for u(t in rn«^ical «dL^ealM»n 

BtU & Hetrell pliotn 
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Hand File With V-Shiiped Blade 
Smooths Welded Angles 

in one piece, a V-shiipecl file with 
faces set Eit t ifiht angles is designed 



Aif ffdm toy hdllficn t| Irotti tii^y el l 

Item, thv 4 i^roia^lltn^ lK& tkHtft bcol ov#r wclar 

Compressed air of a toy balloon is used 
to dri^^e a toy boat to which the balloon is 
fastened by means of a wooden fitting. The 
tiny speedboat is placed on the water^ the 
balloon connected to a small hr&as pipe 
near the stern ^ and as the balloon deflates, 
air is forced out the pipe at the rear of the 
boat, sending it speeding over the water. 



Baffle Varies Hose Stream 
At Touch of a Lever 



to smooth the inside angles of metal parts, 
rt Is particularly useful in cleaning out 
weldii^gs where two metal pieces have been 
joined at right angles. 



Afler oEljuvHng vpray wrtb tb^irnb hott can h* 

«et m pkici hy lKru«r»ng uprighi post mlp grOifrtil: 

Fingertip control of a hose nozzle varies 
its water delivery in five positions from a 
forty- foot stream to an eightcen-foot 
^ray for spi inkling. Pressure on a lever 
adjusts the front plate to interrept the 
stream at various anfjlesp changing the de- 
gree of tlie spra>'. The nozzle can be held 
the hand nr stuck in the earth. 



Electricity as Latest Anesthetic 
Causes No III Effects 

Conducting research with animals at 

Uni’^'ersiLy of Chicago^ Dr. Maurice Sil- 
ver and Dr. Ralph W- Gerard have pro- 
duced ane.sthesia by clectrTcitj^p^vithout 
the help of chemicals and without the after 
effects u-sually experienced. Application 
ni direct^ uninterrupted electrical current 
to the spinal cord rendered frogs, rats and 
dogs completely unconscious. The current 
is of extremely low amperage, and can be 
administered in a way to cause little or no 
Microscopic examination of the 
tissues show^ed no damage and blood 
pressure, pulse rale and breathing were 
not affected. While no attempt has been 
made to produce complete anesthesia in 
[miiian beings by meEins of electric cur- 
rent* it has been used locally, as in the 
forearm for operations on the hand. 

’ Vit — 

Toy Balloon Propels Tiny Boat 
By ^'Compressed Air” Blast 



V-ihap«d {IIb cliani iniirfa onglet of waldid pi««i 



44 



I / / . PpPULAR MECHAISICS 

lud: ’ 











Pilot's Skill Saves Parachutist Dangling in Air 



Precision flying by a 
navy pilot was all that 
stood between life arid 
death for a marine corps 
lieutenant recently as he 
dangledp head down, in 
midaii^ his parachute 
fouled in the tail assem- 
bly of the marine trans- 
port plane from which he 
had bailed out. In the dra- 
matic rescuOp a *'Hcll 
Diver” bombing plane 
served as life saver in- 
stead of an instrument of 
death. Lieut, JBfalter 
OsipofT of Akrgn^O„ had, 
j u m pi?d“~fr o m th 
transport near San Diego, 

Calif., in parachute exer- 
cises of the marine corps. 

Tangled in the shrouds, 
he could not be hauled back into the plane 
and its pilot flew over North Island naval 
station to attract attention. Navy Lieut. 
W. W. Lowery of Dallas, Tex,, and a ma- 
chifusPs mate took off in a dive bomber, 
and Lowery maneuvered the smaller craft 

upward until the mate, J. R, McCants^ 
■■ 



"Low Bridge at Entrance to Zoo Halts the Grown-Ups 



Afler dandling head down for a Jialf hour, by the shreudi of hit 

the miarint liAul^nnnl i* pulled of pbn* 

could seize the helpless OsipolT and drag 
him partly into the cockpit. Skillful flying 
was necessary to avoid striking OsipofF 
with the propeller^ then Lowery had to 
climb within two feet of the transport to 
cut the shrouds with his whii^Hng blades. 
Tlien he landed safely. 





to get . _ 

children make the ac- 
quaintance of guinea 
dogs and cats and pigs, 
and learn how to pet 
them. Among other 
amusing exhibits is a 
hickory dickory dock 
clock, and a mouse actu- 
ally runs up it. 



YiOungil^rt ihreugh gatf 

ID iDiO, hut grawnupi 

mutt tiMp if rhty enliir 



There's a special zoo for the youngsters 
at Bronx Park in New Yo rk. Grown-ups 
are not a^EsoluTely forbidden^ but they're 



officially discouraged and if the old folks 
insist on coming in they'll have to look out 
for themsolves. At the entrance there is a 
"low bridge" under which 
childi’en can walk easalv. 
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DINNER 

TABLE 

SCIENCE 



Iwg o^r'dirl-Ciry waler 
glcstes ond o pnotch. The gl^Sici 
□re reles-^epEiJ and given □ ^Eight 
Twist, w}i[cli will in lure tkat one le- 
maTfii wrihin ik# oiher when they 
ore iDverled. By jlighl-|y -wnrming 
the outer glass with the keof of o 
malch^ it e^ponds sulTicianrl^ to let 
she liowar glass drop ihe table. 

A airnple aFPer-dinpiifir l/Eilc! 




Barrow on from the kiteh^o ond 

drop lI into a glolS of wote-r, |t 

will sink to Ike bottom. By adding 
sugar to tke water, however, you 
con briag tha egg to Ike surfo-c* 
OTid moke il femain there or Boot it 
holFway between top and boHom, 
according to the oinDunt ol sogor 
dissolved. AbooT three t^ospoonfuli 
sofTice to bring ibe e^g to Ike lop 



Ifiertio h ipmali'mes deic.t‘ihed by 
pliy»ki4t$ o-i the of moT- 

terp ris reiislance to sudden motion. 
It con be demonslroted ol the table 
by plating a cpip OH <t napkin (old 
over a glat$ turned bottom up. 
Holding the alher end of the nap^ 
kin and slrtk mg it tho-rply near the 
glois> wilk one fingar, the Hopkln is 
removed wtihauT disturbing the Com 





A lump of augor wFll suck water upward 
conirary to gravity because af eopillojy 
attraclion. However, wfufp Iwa pipcnt of 
sugar ore held in c^ontaot in the position 
ihown* the water will rise through the bot- 
lam tump which touches the woter in the 
glassj but it re fuse i lo pass ike border- I me 
belween the two even though they art 
held lighll^ tpgethgr. The lin^ air space 
orreMs tho upward progrgn of ihe Upuid 
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Th-e amateur scittittit can f6sci- 
ngl^ nncl intlrucF Ftil fricndl by 
cgn4lJ[;lin-gp g vprio^y qF dinner)^'' 
toble BMpurimenti sn phyii^t -Ihflt 
require only the aimplB ma+erEgli 
within his reocJi^ltFiivei., glasse*, 
ctislies afid ctinf^Ees. Each of the 
i!mp1t tstptf imerits suggtited 
thpiO tWg pn^cii d^rtnjjnllfate^ 
torn& we3) l«nown principle of 
physics. They coil for no porlicu- 
leif ikill^ and they o^cft' □ bEl gl 

entprlainirm-nt fcr a fgW m&rticnl.i 
after dinner. In the 3w^ uppr?r 
piclvrgir hot WCPK from o burning 
candle \i dropped in center of o 
dish and o lighted candle set on 
U. Gutter is smeared on plote 1o 
engoge lip of a glass plciccd aver 
candle . the flame soor> hav- 

ing consumed Okygen in 
□ nd created portEaJ vacuum. Then 
yosi cpn liFl pigte from toble, us- 
ing glois os a handle. Eelow, 
poper nopkin is wropped llghlly 
around handle of knifr arid brought en> con- 
toil with florno, ThE poper will rveflher char 
riiOr burn oS nteiol of knife dissipoles h£>at 



The glass fs fdled tp overflowing pr 9o the poinl 
whoror dij^ tn jiu-rfacc tension^ walor rrms obovi> lip 
of glCiJlr Hopl applied near lip moket it ovErflow 
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Writing cTeih, drciwErs isriEl ^hatvis-i buill' ifilfi bed fcvig 
Ip acE the I wi^ vld b« Ipk-Efi by EM.Ir-Ci fumilurB 

Where rooms ate cramped for space, as 
in a smalt apartment, this bed takes the 
place of extra pieces of furnilure by pro- 
viding a desk, and drawers underneath for 
bedding and wardrobe. Made in striking 
S\v&dish modem style, it is a single bed, 
but its size may be increased by placing 
two units together. The desk inclLide^ a 



Space-Saving Bed Has EJesk 
And Drawers for Bedding 



/ ^ oj. M ^ - 

metal piece sci eweli to £he frame has a slot 
into which the plastic bolt fits when the 
knob is turned. Strong enough to assui-e 
privacyp it breaks if the door is shoved 
vigorou-sly Two additional replacement 
kno|>s are furnished witli the set. 

r 3 ,V 

Safety Outlet for Gas Connectiou 
Pits Flush Against Wall 

Fitting flush with the wall a neat gas 
outlet, with safety shut-ofl valve, is now 
available to take the place of the protrud- 
ing gas valve. With the new unit^ space 
heaters and other gas appliances can be 
^'plugged in” like an electric cord. The 
shut-off valve can he opened only by rais- 
ing the handle, making it virtually impos- 
sible to turn on the gas accidentally by 




pull-down panel that serves as a writing 
sui'facej and there are several small com- 
partments for stationei'y and oth&r sup- 
plies. Above the desk ai'e shelves for tel- 
ephone, radio and clock. 

r' . 

T)oor Bolt of Breakable Plastic 




Solves *'Lockgd'Ini*^ Problem 

t recurring 
problem of rescu- 
ing child E*on who 
have locked thom- 
selves in a room is 
WSSSW . solved by a bolt 

W made of a plastic 

^ material which 
^ ‘ can be shattered 

by a blow from the 
outride of the doorr It can be installed eas- 
ily on bathroom, or 5JijT jrL3-l.de 

door where security is 



ir* Bi ■■tmpltt ra s^nneel gav ileve Is ihii oullal -ai Is 
plug in 4lec,1rlc csrd. Nola Ksfidl* 



sweeper or shoving fuintlure against itr 
The unit is housed in a steel outlet box and 
is connected permanently to the piping 
system. A hinged cover hides the %-inch 
connection. Adapters are available for use 
with rubber gas hose. 



USE THIS TIME SAVER 

In these busy tirv^Bi people want to get thingi 
done in a hurry. Thol ii one reo^on renders like 
OLif new Where-to-6uy-lt index. To oblain addi- 
tfonol inforinoiioni obout any comioerd-ally ovoil- 
obtfr producl d«icj£hed In Populor Mechanics, noEe 
ih-e pogo on which the orMcle appeorj^. tuifd lo 

the Index, iTCirling on Poge J«A, and find Iho 
name of the manufacturer or dislrtbufor fisted 
under the indeKcd item. Wjite (f^rtetly to the 
firrn lisiied amd to be doubly tore of a quick reply 
— Say Vou Saw || in Popular Mechonici, 
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Air Photos Are Printed in a Gas-RibHed Tent 






Ribi Ertflal«d wilh ^ar- 
ban dioxiiJ* iupporf 
Hi« Q«rial caTTiercirm]n''¥ 
darkroQm teni 



111 ligHt^tigh-l door flaps 
□re spened Id ihaw 
ihe phatogropher de- 
veloping fllim 



Five minutes after exposed film has been 
dropped by parachute from an army pho- 
tographic plane^ the finished prints can he 
handed to a dispatch rider and rushed to 
the field commander. This “blitz” photog- 
raphy depends upon a portable darkroom 
developed by the U. S. Army air corps at 
Wright Field, D ayton, C5*~ T^ ljihing m 
50 pounds 'fuTly e<iiJippedt this unique 
darkroom is a tent supported by ribs which 
ai'e inflated with compressed carbon diox- 
ide ga3 from a flask about the size of a 
quart bottle. The operator spreads the tent 
on the ground ^ applies the flask to the 
valves of the ‘Timer- tube’^ ribs, and up 
goes the darkroom. It has a light- sealed 
door, and its equipment is also light- sea led. 
The operator develops and prints the film 
in the dark. Special tanks^ rollers and wa- 
terproof paper make drying unnecessary. 
By this speedy delivery, development and 



dispatch of aei-ial photos field commanders 
can direct fire at mechanized concentra- 
tions before they are out of range. 



SO 



t. Racing Cars Bum Charcoal In 250-Mile Swedish Event 



Chorcaal burnir on nar drovt thi( C-or ho yiOOry 



At the finish line of a 250 -mile automo- 
bile race the other day the checkered flag 
waved down a strange- looking winner. 
Strange, at least, to Americans, for it was 
a cliarcoal burner. The event was the 
Upp]and race in Sweden, where, as in most’ 
of wartime Europe, gasoline is precious 
and sLEbstitutes are used in automobiles. 
On the back of the winning car ^_ a Stud e- 
bakcr^ was mounted the charcoal gas gen- 
erator from which the gas driven off (toring 
incomplete combustion is fed to the cyhn- 
dors- About 12 pounds of charcoal are the 
equivalent of a gallon of gasoline. There is 
a loss of about 30 percent in efficiency as 
compared with gasoline 



coi I ipar ed ^vltn gasolixiei> 
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In tlifi eng m s raom of a 
Santa Fe Dijeifil-elertric Ic- 
-com-otiive, ^bovej tKe fnain- 
toiner removet sapt ta 
insert fu*l fllttri. NewtU 
-HiSng on railr h the trom^ 
conlinontDl D 1 e»l freigKter 

Twi£b □« big p mfin, fhi 
hugts (onne^Jiig rod, rigbl', 

givoi an iiilen of the *iit of 
ISr^ZS-'hortipDwor Nard^ 
, -berg Diaiel plant at the 
Panama CannL 111 cranks 
^ iJHaft i% 57 feet long 

^One £0-hai-iepnwor Wav- 
"keiha en^ttiOH hatcwr 
pumpi H al!l wnlU at o 
timei rotafing e^cufilrkc* at 
central ore «annetl- 

""id tfi rad» ru^nning lo wells 
--iarttetLmQ} a half mile away 



> v75Le AGE -<ff 

I PACKAGED 
POWER 



Port II 

By Roderick M. Grant 

T~\ROP back a fi action of a second 
^ in civilized times to the “‘‘^gay 
ninetie^p’' 

Gay^ indeed^ but how primitive an 
eKtstence just fifty yeai-s agoJ The 
internal combustion engine was 
something you read about, but it had 
not begun to change your world. 
Stages still rocked across the Bad 
Land^. Eight -horse teams dragged 
paddle-wheel reapers through the 
wheat fields. Kerosene lamps flick- 
ered in dim -lit farmhouses, and a trip 
to town over the mud pike was an 
adventure. Hard-bitten exp lor ers 
quested toward the Poles in sailing 
ships and dog sleds. Submarines 
W'Ore 300 years old, but they scarcely 
went, near the water. Wars, happily, 
penned wdthin the 
range of a sleamship'.s 
cruise^ an infantryman’s 
endurance, a cavalry 
trooper^s raid. And the 
Conquest of the air still 
awaited some power 
plant whose steady + reli- 
able throb would van- 
quish gravity. 

It was in the nineties 
that the Duryeas built 
and drove the first Amer- 
ican gasoline automobile, 
and that Rudolph Diesel 
invented the compres- 
sion-ignition engiitc. 

Only a fraetion of a sec- 
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Abeve, 

leum 



litlJe towboat (fop right) with 135- 
hp. Woukfe^he motor fidei fo job on 4^>gicar 



tt£tiiert of cortvfrnfkono] piston \hU] 
cmd nDW B-uiclc ifc-sigh (I'ii^bt] lit which t^- 
CD-s3.Bcf top vF ppitOn iiFiprO^c-i- COmbulliOn 



ond of histoi’y, but time enough 
foi' a revolution in Oltr ways of 
The mlemal combustion 
engine has made peace more liv- 
able, war more vtnlversal tho 
Poles tmd the Ati 1 1 Eludes neighbors. 

Is there any field this explosion 
engine has not invaded? 
Raih’oads are still prima^ 
rily steam -operated, yet 
it is the Diesel -elec trie 
streamliner tliat has 
sti’eakcd into the public 
fancy at 100 miles an hour 
and recap (in-ed s^jme of 
the passenger traffic 
usurped by 26,00ll{)U0 au- 
to mobiles and 
buses and 4^0 air liners 

and l4,iJ00 [>ther con^niior- 

cial or private planes. 

DLescl sivttch engines, 
puiTing steadily at woi'k 
with only two percent of 



Farmers no Igngor metd to haul 
fheir feed to fhe mill fur grind- 
ing— mobile mi 11^ driv-en hy gas- 
oline ungifltl coma lo ihe farm 
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big ii fh« B-eeing 314 CEipp€ir thal noth qF rli foMr 
C^£l4n« engiinitt hat ill cwia raem, eecfriikblfr during a 

their time out for ^epails^ ai^o ptishing the 
old stoam kettles right oJS the calendar. 

And the newest things on rails m-s the 
gigantic 5^400-horsepower Diesel-electric 
locomotives^ pioneering the long-haul 
freight business for their breed; and the 
“pancake- engined^^ rail cars making their 
debuts on the Sus<juehanna and the Illinois 
CentraL The latter introduce the Hessel- 
man engine, invention of a Swedish engi- 
'Twer^d built in this country since 19S1. 

A blend of the gasoline and 
Diesel enginesj it bums any- 
thing from gasoline down to 
tar oik, achieving the over- 
all economy of Diesel opera- 
tion but having a spark-plug 
ignition system. Operating 
at moderate pressurct it need, 
not have the weight of a Die- 
sel; starts as easily as a gas 
engine and is reliable for 
high-speed operation. In 



these new rail cai's the Hesselman 
twins of 22S horsepower each are 
mounted beneath the floor. Getting 
under way^ power is transmitted 
through a hydraulic torque con- 
verter — fluid drive, if you likc“ 
until, at about 45 miles an hour, 
thei'c IS an automatic shift to direct 
mechanical drive. Many highway 
trucks are being e^iulpped ivith 
Hesselman power plants. 

Raib’oads have turned to the in- 
ternal combustion engine for other 
jobs, too. In many a small freight- 
yard or siding a bull-dozing trac^ 
lor, independent of rails, is put to 
work shunting cai’s. And you can 
thank an invisible engine for the 
air-conditioned comfort of modern 
travel that has made you forget, 
already, the stifling heat and smell 
and grit of a midsummer rail trip 
a decade ago. In a “drawer” under 
your car is the neat littio butane 
burner that cools and cleans the 
air; in. another is tho auxiliary 
plant that lights the car. 

The America of the Wright 
Brothers is a far different America 
fi'om that of today, with its mil- 
Hon^milc transport pilots, its aeronautical 
map so freckled with seaplane bases you 
can fly from coast to coast in a pontoonqd 
plane with perfect assurance, and with its 
aviation industry bustling over a $4,00{)i- 
000,000 backlog* 

The sensation of the first transatlantic 
flight Eceiris no longer ago than yesterday, 
but records are no longer sensations. 
Bombers ferry to England in a steady 
stream. A Stratoliner hops from Chicago 



Wfi<ghl 



W«ldfrrg and ipdciol huv 9 

linlvud ihtt weigKr «F thii new two- 
eyclfl, B-in-line ni#i»| far ydchli. 
Weighing 9,000 poundtr il delivin 
600 heriepawer *1 1,350 r.p.m. 
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tQ Pf&w York in 168 minutes. 
Pftn -American Airways starts 
48- hour service between Miami 
^."^and Rio de Janeiro. A Ix>ck- 
heed is delivered from Califor- 
nia to Florida in 9^ hours. An 
army interceptor climbs a mile 
a minute. Wright builds an aii-- 
cooled 2,200-horsepower en- 
gine, Pratt and Whitney takes 
an order for 17^000 engines. A 
new military plane beats 400 
miles an hour; too fast to test- 
dive to its terminal velocity of 
probably 700 miles an houi^ it 
would hit sea -level from 30,000 
feet in loss than half a minute. 
Biggest things with wings are 
the 80 - ton Douglas army bomb - 
or and the Martin S4-ton navy 
flying boatj wjfTich could hop to 
Europe, dump a load of bombs 
and romp home for a 6,000-mib 
round trip. But even those 

8.000 - horsepower realities ai’e 
dwarfed by the colossus al- 

, ready conceived on paper. 

This super-super monster of 
the air would weigh around 165 
tons, carry 20 tons of bombs on 
‘a transoceanic mission or as 
much ag 50 tons on a shoi’ter 
cruise. Its 28,000 horsepower 
plant would consist of four 

7. 000- horsepower engines al- 

(Ccjiilnufld to po-g# T7S) 



loipictor wcileh«t m propeller ipint <»n 
«nigina t«t1 tlpncl at AmerliawH Airlinei 
hangar, N«w Yark niMnt^ipol Carrpcrl 
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Bullet Speed Is Measured 
To 1,000th of Second 







COIL 
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&uU#i' m^DiMrin-g ^ppfii ratiun- Hfidl, balcwp draw- 

ing ihawln^ principal port* 

Split seconds that are ages io a bullet or 
camera shutter are measua ed as easily sis 
a wrist watch measures the time of day by 
a new device called the chronoseopc, dc- 
veloped by the research division of Rem" 
ing-tqn Arms Company^ The device ^ built ^ 
into a small portable caBTn^, “splits the 
second 1^000 ways, and wiU measure from 
one up to 200 milliseconds \vUh less than 
one percent of error. It already has pro\^ed 
its value in studying the effect of velocity 
and flight of time of bullets on accuracy, 
range^ trajectory and hitting powei% but its 
use is nut cunfiiicd to balUaticsK Many uf 
the important operations in science and 
industry performed in less time than is 
noeded for the flick of an eyelash can be 




clocked by the chronoscopev The measure- 
ment of a lime interval is indicated frorric J 
the quantity of electricity which passes ^ 
through a galvanometer while the meas-x. . 
mod event is occuri Lng. A vacuum lube ^ 
switching ciicuit starts the current at the 
beginning of an interval and stops it at thc’^ 
end, A photo -electric cell can be used to J 
obtain start and stop impulses. A single ^ 
scale from which readings are taken actu-N^ 
ally serves as five scales. The selection is’^ 
made with a switch which converts scale to r 
one of five time ranges. Ranges are 10, 

50, 100 and 200 milliseconds. The chronn-^^:^ 
scope can be used in any location, since the ^ 
fdamenls of the tubes can be energized 
with batteries where 110- volt alternating •* 
currertt is not available. "T 



Felt C!oat^ng Applied on. Metal 

With Inexpensive Kit 1 

Coatings of felt can be applied by anyonc^J 
without experience^ to the surfaces of pho- j 
nograph turntables^ dials, cabinets and ^ 
other small objects with the aid of a simpid". 
kit that requires no expensive spray equip-^ 
ment. Brown, taupe and blue finishes aie 
available. The kit consists of a can of liq-*^ 
uid undercoat, a brush to apply it, a can of^ 
undercoat thinner, and a supply of felt, or 
flock, finish in a sifter-top box. After the 
undercoat has been spread evenly on the 
cleaned surface, the flock sifted over it- ‘ 
until completely covered. A few taps on^ 
the bottom of the object will help the flock*<^ 
stick Rrmly to the undercoat, and after a^ 
few hours' drying lime the excess flockr’* 
may be shaken or bJqwq off. 



Siftihg An to iurfA» t^nf 1ia£ bceil laaiittld with 

unde reaol. fKi* puli coal 4f fell 4ii lurf ace- 
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Bike^ Pedaled Behind Auto Sets World Record 




P-ated by midge! racer eq-uipped wilh large shiBid ai a windbreak lilts cytli-iT set a new wcrld record 









- In fi .speed test at Baltcrsheld, Calif., AU a large shield attached to the reai^ of a 
Tred Leloumer, winner of several six -day imdgct racinic car driven by Roimey 
bike races, pedaled his specially j^cai'cd Houscholdti-. The bicycle had an oversize? 
bicycle at IDR.tJS miles per hour to break sprocket to step up the gear ratio to 9^/2 to 1. 
the world’s record for paeed runs. Wind The test was timed oflicLally by the Anicr-* 
rcsislance was mll^Tiizcd by riding behind Lean Automobile Association. 

" ?•? j 

TholL oosens Tire Without Use of Hammer 



Wedge-Le^r 



Requiring little physical effort to oper- 
^ ate, a two-piece tire tool removes the tire 
quickly without hammering, and does not 



Twjfi-fiortdied prying !osl iup|>iiot lav* rag* 

to r^mOw tirfli from whveli without utmg hnrnrner 
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mar the finish on wheel or rim. The two 
parts consist of a wedge and lever that 
make it easy to dislodge even tires that 
have been ozen^' by riim rust It is suit- 
able for removing the new safety-bead 
tires, and handles all sizes from the small- 
est automobile to the biggest tractor tire, 

/5-irz — 

Transparent Shield Over Mixer ^ 

Keeps Food From Spattering " 

Food will not 
spatter from the . 
eleetric mixer 
when the bowd is 
covered with 
waEhable^ trans- 
parent 

Made to fit on the 
shaft of the food 
mixer above thcH 
daahersT it spreads out to cover any bowl 
up Id 15 inches wdde. When the mSxer is \ 
not 



,qt in use it keeps- the bowl cle^. 

kcitCti ^ ^ ^ 
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NEW WONDERS 



Big polit'herSf like the qh 4 abovQ, at^ 

pur a high po-Uih an lefety plate gltiie pi'Qdve^d f<ir 
Dbire-mahilei ql lh« F^r-d fdclQry 



GLASS 

/^ LASS so strong that it can 
withstand 4,000 pounds 
of air pressure tn the square 
foot, delicately tinted glass 
that lends color to your home 
without obstructing vision and 
a woven glass that gives pri- 
vacy yet allows light to come 
thi-ough are just a few' of the 
latest wonders corning from 
the glassmakoi 'a laboratory. 

One plant not long ago com- 
pleted a tw'o-year continuous 
run that produced enough 
51- inch glass to stt'ctch 2,305 
miles — from Detroit, Mich,, to 
Los Angeles, Calif, — ^and a 
new Tivorld's record for unin- 
terrupted glass rolling. The 
total weight of that glass was 
55,868 tons. 

In a different held, glass is 
being Converted into cloth 
and used for covering airplane 
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Experimentpl gitu* opporatui Uicd 
in Wii vting^nu&e labcrotoris-i 
Righi, ikfkh b^taVfast bar wi!h 
ili-ding mtrrftr pflJiel doar 



Fti^xteal is^ msdn -of plntlle icmdwSehed 
bePw^en two plncci *f 

livings ^ssid other sui“faces. Such 
co\'erings aj^c liroproofT thus in- 
iroducin^ u safety factor. 

But the most amuzinj; thing 
about glass is tiie miracle which 
Ihe home o^vtier can perform by 
properly using the various forms 
of glass now on the market. In the 
smull home, especially, is this true, 
Plate glass mirroi^s will make the 
rooms seem larger, decorative 
glass partitions will make one 
room seem like two+ ‘‘picture win- 
dovrs*^ of blue, gs-een^ peach and 
gold tints will enhance the beauty 
of fui-nJshings and ^vill enrich dk- 
terior scenes vie\^^ed through llie 
colored panes^ and at night the 
polished surfaces of these same 
windows wi\] have a sparkle and 
coloring that will add much tr> 
the attractiveness of any room in 
which they are used. 

Colored plate glass has widened 
the field of usefulness of mirrors, 

cicni- 91 '^ FiHKbiurgh Plate GliQiii 
FlilP-XXiQat ytndar twO-laii Ciir prei9-ui‘it-^-^t-lf. 

d«mafiitrating "ttrcltlhobility^” of 
vinyl rci»iri plnstic uiod in Idfety gldS-i 
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Wfirkm^ri blowing tcit flsik Takefi 
frvim ^OP'-l'qn' fi^rrtnca lof oncil^yiiis 

Sketches vhnw (S-*p|i Eong mirror 
pieced bclween Iwo- wifJ<Jow* end 
■Ihelow) hreokfafl nook wiih ^oblo 
top^ panel and shelves of 9la¥s. 
Ail ikelchei teuFtesy Lib be y- 
Owens-Fetd Glass Co. 

too, No longer is a mirror 
n\erely a looking glass. 
After silvering?, colored 
plate gJas5; is turned isitu a 
femarkably beautiful blue, 
ftcsii “tinted or gold-col- 
orc^d mirror which can be 
utilized decora lively in 
many ways while sti ll serv- 
ing its original purpose. 



One new flat glass product 
is known as Thermoltix. Made 
by Libbey-Owens-Ford Glass 
Company j it is gaining favor 
Jfor pai-titions in the home to 
separate various roomSp either 
Completely or partially* Con- 
sisting of two panes of clear 
oi' colored plate glass or dec- 
or ative flat glass, with an in- 
ner layer of glass fabric^ it is 
a \voven glass that permits 
well-dEfTused light to come 
t]u7oughj yet provides com- 
plete privacy. The fibrous 
gbss mat also provides ther- 
mal and sound insulation. 

Many new Ways of using 
glass in the homo have been 
"worked out. For instance, 
some architects, have created 
a mirrored door h ole-in- the- 
wall for small homes. An 
opening ig designed in the 
partition between the dining 
j-oom and kitchen to pei-mit 
easy seiw'uig of food. The door 
of this opening ig covered W'lth 
a mirror on the dining side so 
that when it is closed the mir- 
ror creates an attractive ^vall 
area. This idea may he em- 
ployed in homes already con- 
structed. 

Another idea not limited to 
the home just being planned 
is the built-in plate glass mil’- 



£arl>iefi pci of molren gloi» 
in mo king gloft building 



13-lcn '"runne^r'' used fo grind glcit 
fci- cute windshields and windows 
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ror over a bookcase. It results In tlie illu- 
sion of pushing the wall back and of in- 
creasing the size of the living room besides 
forming a focal point of interest. Similarly 
a mirror over the mantel seems to enlarge 
the room and colors of the decorative 
scheme ai'e brought out delightfully by 
I'epetition in tlie mirror, A translucent 
partition or screen of ddtible-glazed glass 
may be used to conceal some part of the 
I'oomj or to achieve privacy without sacri- 
ficing light. At the same time, it adds a 
pleasant touch of brightness to the room. 

In the dining room^ desirable effects may 
be obtained by installing a large mirror 
over the buffet and mirror or plate glass 
tops on the table and bufTet. One idea for 
the old or hew home is in the breakfast bar 
or serving countei- that may be built in 
between the kitchen and dining room. On 
the dining room side, this pm-tition has 
glass door compartments at the bottom for 
dishes and glassware^ then two drawers 
for silverware and finally j. at the top. glass 
doors. Closed f these doors form a mirrored 
panel that brightens the dining room. 
Open, the doors disclose a handy counter 
at which the housewife may prepare and 
serve breakfasts or refreshments to guests. 

Bedrooms offer many opportunities foi“ 
using glass, either during construction or 
after. A circular boudoir ^mirror helps to 
create the effect of more space than the 
room actually contains; fuU- length mir- 
rors attached to closet doors grouped to- 
gether permit the user to view hei'self from 
any angle in dressing, and when not in use 
for that purpose the miiTOrs become part 
of the wall and brighten the room; a full- 
length mirror attached on the inside of the 
closet door is a convenience and a smaller 
mirror installed above the drawer cabinet 
inside the closet seems to create extra 
depth. One handy installation for the new 
or old home is a disappearing dressing ta- 
ble and mirror attached to the inside of a 
closet door+ thus saving space in the small 
bedi'oom* It consists of a half-length mir- 
ror above a semi--elrcular shelf on which 
toilet articles may be placed. The shelf, or 
“table" is covered with an attractive fabric 
that also hides the lower haK of the door. 

An attractive flower window may be at- 
tached to the new or old home at low cost. 
Any carpenter can prepare the frame into 
which ai’e placed glass panes and glass 
shelves. Flower boxes and pots are sup- 

(Csnlinued to page 174 ) 
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^Angler’s Belt Carries Lures 
In Easy-to-Reach Pockets J 



Lurfr \i ittrAoved from httH poektt rij^lcfCvdi 

Fishermen who like to wade into the 
stream to cast ai’e now offered a handy belt 
fitted with pockets in which to carry 
and lures. Worn about the waist or chest, ^ 
the belt contains six compartments, all in 
easy reach. It is also useful when casting 
from a boat as it saves time usually spent 
■ in digging into the tackle box each time a 
differet)! lure |s w^ted. 






Shower Curtain. Has a Pouch 
For Tucking Bathing Cap 

There is a handy pouch in one of the now 
shower curtains where you can tuck awey 
the shoiver cap. The curtain itself is made 
of a mildew-proof fabric that will neither 
stick nor crack. It Is available in various 
colors and typos.. tailored or IriiK'. 



Scithing cop U topf in a pockvl pf >hPw*i; curtnin 

j " L 
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^^Taratroops” Make First Jumps 
From a Captive Balloon 



sible to keep the plane 
balanced correctly 
against both gravitataonal 
and centrifugal f o r c e 
according to the inventor, 
Detrt. Lee Barr 

of Uui- JJjiited States 
who has authorized 
fflShufaqture and use of 
the instrument by the 
government. When the 
nose of the airplane is 
falling, warning is trans- 
mitted tliroagh the han- 
dle of the device that a 
backward pull of the stick 
IS imperative, . j 

• ■rXV- 

Pen for Decorating 
Ice Cream Uses 
Milk and Color 

Colored designs and 
^ , names can be written on 
■ ■"ice cream slices with a 
^" .decorator that works like 
a foitiUaLn pen. The pen 
Ullcd with milk^ to 
^ 'vvlilch any vegetable col- 
Lf^oring can be added. With 
■^^u^lhe decorating pen comes 

^ ^ ^ ^ ' hn assortment of molds 

Fledgling 'chutiiti^ it«n ihroMt^ Opening In botr^m or boekot juit <ont' i r ^ 1 

pitting oKoni to <cjptiv« bolloor>r pr«[i<ir* to ninko tb*ir firtt Iflup ming various e 

^ signs, such as a heart. 
Following a prcliminavy ground coursct England's para- 3 hell, shamrock^ and 
^ihute troops.get their first taste of an actual parachute jum^. Christmas tree. Four 
by *^taking ofl^' from a basket attached to a captive baUoon^^ packets of colors are also 
The budding ’chutist is hoisted aloft^ and upon reaching 5 supplied with the outiit. 
the right altitude he steps out into space 
through a hole in the bottom of the basket 
which simulates the opening in the fuse- 
^ lage of a plan^ 

^ / SO ^ ^ 



\ Pendulum Helps Pitot Keep Level 

^ Airplane pilots ^sooii mhy be /offered a 
new "blind flying” aid in the /form of a 
^ pendulum device, which is interpreted by 
* j feeling rather than by walching^ as in the 
I ^ ease of other instruments. It consists of a 
T O' relatively simple pendulum arrangement, 
y^jj'trfiving a handle projecting up wai‘d which 
^ the pilot holds with his left hand^ while he 
holds the control stick with his right hand. 
O By following the motions of the left hand 
. ~ with similar motions of the right, it is pos- 



Th«t« hr« of tho Thai can he wrilTia on 

ke cream iVtM wHh th« uiing colored milk 
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^Cutaway Drawings Speed Aircraft Production 

/T> . 



n 



Thj-co-dirnonsional di-^i wings rnai^ givo" 
.^eath workman in the aircraft factory a 
?gcleai^ view of the manufacturing details are 
helping to speed airplane production at the 
•ii^ouglas plant. These cutaway drawings 
jsh<SV BT a glance the principal features of 
>the plane and ho’W they fU — like a three- 
dimensional jigww puzzle^into the fin- 
^ ished pi'oduct. This saves the time re<iuired 
yin reading and fathoi^ipng the blueprints, 

^Reversible Sciewariver Blade 

r 

V To handle either standard slotted screw 
heads or the Phillips recessed- head screws, ^ 
screwdriver has a double-ended blade ^ 
,^jlhat may be withdrawn fmm the handle ‘ 
and reversed^ changing fi’om one tip to the 
other. The square shank of the blade fits [j-* 
^ snugly in a square brass sleeve built into ^ 
^ the sci'twdriver handle, a compression ' ’ 
spring helping to hold it firmly. Made of 
^ plastic mateirkil^^he handle is unbreakable, 
non-chippifig, n^-splitting, shockproof 



flftid speeds i:^ohslflerohly the planning 
and operation of assembly lines. Since the 
aircraft industry is absorbing thousiinds of 
new employes in ils rapid strides toward 
mass production, this simplification is of 
vast importance. The phantom drawings 
prepared from original plans are placed 
before assembly-line workers so each has 
an easily understood diagram of his part of 
the work and how it fits into the whole. 



vi V 
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and is Unaffected oil, water or grease. 



V 

Scn^wdrh/«r witti rtivo-rtPlilQ- 



cnTi m-i^Fivr 

vIotPed Cr Pbillip^ lyp^ tcrewii fhown tn'^aregr^und 



At the lefi k o line of finislied 
pLancK ti-wditin^ stiEpmc-nP;' 
belfl^Wj fho thr^P-dini^n^ipnnl drpw- 
ing-s of prinEipnl pnrPs which fielp 
wofktrs m dlFcraft foeler'y 

the-pr pti-rl iti th« biifiiin'blihg 
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Highway £-allisian& m-dkg ^ 
pre4Ey and Iho 

U Squally ihaWi itum- 
remcaini pf wJiat w-^re 
nieo whoie oe- 

cup-pnts are being Jiffed ciaiEp 
Etrefchers. that's thq reaulEn 
but whal pbpijt thg CdUS-e? 

P ha + o-g rn p b 0 r P aren't ot\ 
hond to "shool'" cm incident 
about to happ«rir ia> to 
drprnati£e tho cause cmd ed- 
^ Utote Ehe motorist. Ebe Amer- 

'WEAVERS" 350 LIVES - . Icari Mu»uoI Liability Inivr' 

--^ncfr C&mpany paftod tiny 
Qutpmobrle& pii mlpirpture 
m-odeb of bi^hwey- qi^onep. 
Hert^ then, you see Pome of 

Fbe dumb drtvg-ri do 

Ep kill ar cripple themselves 
and the pthcir feJlo'wi, Try- 
ing tp beat the train lo she 
crpiiing or ramioing into ils 
sldo i;o&t IrS^O lives In 1940. 
Other stupid stun is pro 
weaving in and out of IrafFic 
lanes, porking on tha pavo^ 
iment and possin^ pn -qurves 



Most of tho 34rDftD persons killed 
in molor v^hido cECcid^TiFs [n ibo 
Uniied Stoles during 1940- last 
their lives because of too much 
top much liquor^ unsafe 
road cendiiiOrti— w*l or ity 
pavemenl's or poor vLsibihly— ar 
poor mediafii cat conditions of 
ihe ear lovolvedi However, one 
big caui-B of hlghwoy accidcnti 
wtai just ploin, ^lupid driving. 
Anoly^ing these mishaps blamed 
on a "fool at the wheel/' the 
Nolionol Safety Council found 
the list heoded by rhe driver 
who steals the right-of-way. 
Included in this fpolhordy calo' 
gory pro ihc U-tprners, Ibo 
crashers who ignore traffic cir- 
clets prid si mi lor Flow sepprciiors, 
j pod Ihe line jumpers— illustrated 
at top by a cor sneaking 
white line. Toll of 
of- 
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CROSS CUTTERS^" 



HILL PASSERS 



175 LIVES 



6fitaiti/s dctilh li^l in Ihe fi-rit 20 month i of the wpr 
ti ngt myth different from the IP^O deoth Um *f 
Americon morori&ti. But in ciddlliDn 1-9 livc$ 
there wers 1 ,2D[tr1]i[H) injured — a ve-ritoble 

jic^lfO’n;£:il drsi^i&tcir. Stupid drivers w-bo find therrt- 
ifilvefi- nn the wr^ng jide of the road when they lake 

0 noiron tp t urn, ilke I he cof ot lop, Of# responEiblt 

^□r TOO of ln*l- yeof's deaths. Hill poascri, ig- 

nore danger ttgns and dividing lines and alleitipll to 
pern* a caj" on the way up q hiff^ blniHpd lot 175 
deaths. The ''came eut-er'^ fs 1 »Kb dapig who dashes 

001 of his driveway Fnlo a main thci rough fare without 
bothering la tlcp and 4aak; hq callexted about lOO 
lives during Ihe year. The roaef hog hs thol familiar 
peat who ilraddles the terser sIrFpe a leiaureFy 
pace, janinaing end menocing traffic in bolh direcSioni 



COMB OUTERS 



100 LIVES 



NOM-STOPPERS 



850 LIVES 



ROAD HOGS 



100 LIVES 



In a moJoring lond where virlually Evpry importanl 
Si reel and highway is prolecled with. STOP sifln* it is 
a I matt unh^ylicvable thcrl 350 ptraent were killed in 
q ycar^ hundrad* more injured, by dumb drivers who 
failtd la hoed the signsj Tet Ihcrc arc the figureb 
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Smali'Size Hydraulic Ram 
Reaches Tight Places 




Topn hand VKlQndf rorn ip'lQ w^irkmp paiiti^n, 

a I left op4rpi«« pump, frotlum^ loul fiti m palm 



So tiny that it may bo held in the palm 
of the hand^ a midget sheet- metal shaper, 
designed primarily for automotive work, 
has a hydraulic ram built into its jaws. 
Attached by a four-foot hose to a soissors- 
actlorL pumpT the mm, which is a combina- 
tion dolly and spreader, can spread, 
straighten or dolly inside panclst doors^ 
cowls and other similar parts hard to reach 
wdth ordinary tools. The jaws measure 
inch at the top and open 3% inches to exert 
i tremendous pressure. The tool measures 
s. a by 2 by 6*^ jiiichoE. 

— — 

y Autos Can. Store Up 12,000 Volts 
^ . V Of Static Electricity 




Your automobile^ traveling along a di-y 
road, may accimmlale a static electrical 
charge amounting to 12,000 volts or morq^ 
it has been revealed by Prof. Robin Beach, 
of^^e Pol^dcchm^ jn^titut<r~of Brooklyi, 
Y,j who made actual Iheaiiirenieritaln 
his owm car equipped as a traveling lab-r 






; ^ 

oratory. And hnlcss the charge is dissipat- 
ed by a direct ground, several hours niighi 
pass before it vanishes completely. A 
"diag"' chain^ like that which dangles from 
tho rear of a gasoline trucks had no notice- 
able efTecl in carrying oft the charge, since 
ihe dry pavement probably served as an 
insulator instead of supplying a ground. 
The charge presents a possible fire hazard 
in I he event a spark is discharged near 
gasoline vapor. It is explained that the 
charge appai'cntly comes from the transfer 
of electrons in two niateriak that seem to 
be in contact but really ai‘e separalcd by 
1. 1(J0,00Q,(>00 inch or less. The same thing 
occui's between one^s shoes and a heavy 
carpet when the body may accumulate as 
much as 10,000 volts, sufficient to make a 
sizable spark when a finger touches a 
gioimded metal object. In the case of gas- 
oline passing through pipelines, voltages 
up Ip 75j000 have been recorded. 

— . 

Bed SwitcK Turns On Night Lamp 
When Sleeper Rises 



An automatic night lamp now available 
lights as soon as the sleeper rises fi'om bed, 
and turns off upon his return. It is oper- 
ated by a switch installed between the 
spring and mattress. The sleeper's weight 
keeps llie ^vitch in ihe "■off'’ position. 




NigUl inMatlna -cat irt h-alHein pictur«, ke«pt 

light cul unlil tafi^E-i. laiMt, leonftpleffr imil 



I POPUIxAR 
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Guard 



Two roi-D-orch prigin^^rs inip^sllng rninm- 
fyre power line lo determine ofFecIi of 
mnn-mcde Ijghtrrkng upon coblii pretarted 
by IwOi '^-'liglitt^in^ itrung ehave ihem 

At left, 3,WMS.M0-wo1t lightning tkriket on* 
of lfi0 upper protectivw cobEif wtikh ii 
grounded to iToweri. Teiti like this- Ted* to 
the development of □ protective ty»t«m 



Toy Power Line 

Hurling bolts of man- 
made lightning nt a 
midget power Mile is ibe 
routine work of two 
WesLmghoiise engi nejar s 
in search of neir^vays of 
guarding the nation’s 
high-tension systems 
against damage by light- 
ning, During three years 
of research, they have 
discovered that 20,0£>0+- 
000 -volt natural light- 
ning can be made harm- 
less to power cables by 
the proper placement of 



wires, designed to act as lightning rods, line is struck from all angles, the force of 
between towers at the uppermost points, bolts varying from 1(K],0€0 to 3,000, OflO volts. 
These wires do not carry any electric pow- After about 10,000 tests, it was revealed 
er^^ but are only protective, being connected that the grounded wires must be spaced at 
to the ground to lead the lightning away an angle of 30 degrees from the power car- 
from the lines^ In- the tests, thq toy power riers to obtain maximum protection. 

/ ,S ‘f?, 

One-Ton Bomb Is Ready to Start on Air Journey Abroad 



British pilots returning 
fi'om air raids over the 
continent have told of 
seeing whole buildings 
lifted into the air by the 
new high-explosive 
bombs* then subsiding in 
a red glow seen for many 
miles. Here is the im- 
mense aerial bomb, lying 
in wait at a Roy al Air 
F orce station to be loaded 
aboairdrthe W hitley bomb- 
er in tlie T&ackgroRhd. 
The bomb weighs a ton. 




On ttiB reck weilin^te be l4kcn aboard the Whitlcjr fasmber 1 b one of the 
huge 3 lOOO-^taand high •xplotivs bembi inircduced recentlj^ b/ the britisfi 
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Tep pcgcr m&Mrtting q Ity mcotfluruf borealis slcaleton at the Amnr- 
icon Mu$4-um oF hfolwrol Hiilor/. this is meticulouE wark 

The I pi-«hjsl4rie giont v^ howi {lania--^Uke back ii being r«sior«d tha 
faaleantolo^ist wai a Fand rorlopier coloi-Gacherys a Mat by nama 



f N AN investigation of life 
^ as it existed millions of 
years ago,, a groxip of sc ion - 
lisls Is employing all the ele- 
ments of a crime mystery 
story — footprints, the vio^ 
tlm's body, significant ob- 
jects found near the scene 
and a large number of ap- 
parently unrelated cLrcum- 
stances and bizarre facts 
v^' hk-h finally fit Logethei- in- 
to a clear picture. 

In addition, the scientists 
employ such mechanisms as 
moving pictures, airplaties, 
aerial cameras and mLcro- 
scopes. They dig into the 
past with excavating tools 
ranging from tiny buJtzing 
dentists’ drills^ through. 

pound! Mg i?neumatic chisels 

and up to huge clanking ex- 
cavating machines. They 
build cofferdams in rivers 
and camps in the descrh 
They operate X-ray ma- 
chines in laboratories. They 
test clues with chemistry. 
Tliey check deductions with 
mathematics, 

A line of conjecture drawn 
from tine past through the 
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In the Big Bend area of the Lone Star 
state, these dinosaur detectives, operating 
as the American Museum-Sinclair Dino- 
saiu' Expedition^ examined thousands of 
dinosaur bone fragments. They bi'ought 
back wliat is jjrobably the largest backbone 
ever found, a single neck vertebra 46 i riches 
high and SG inches wide, about as bulky as 
an office desk and weighing about as much 



hnder direction of Dl% 
edratov of Fossil Reptiles^ 
45 yfears in fossil investiga- 



present may indicate a trend toward the 
future, so these research experts with 
headquarters in the laboratories of the 
Ajmerican^Muaeiini of Natural History in 
New York City^ ar^huay throughout the 
world. OperaGn^ direction of 

Barnum Bro\ra 

who has spent 45 

tion, tlie scientists iiave learned that much 
of our- own Unites^ States 
was once a feai'scuhe^ prC“ 
historic tropical jjungle. 

Right now, Eh^ Brown 
and his associates are 
prepaiing and jt^reserving 
their latent dinosaur fos^- 
£il finds, Incl^liding dis- 
coveries in "^exas which 
indicate thatf there cer- 
tain of the /larger dino- 
saur$ contiiTued their ex- 
istence muph later than 
elsewhere, | Their deduc- 
tions on time were drawn 
from a sdund scientific 
basis, the ^ge of the rock 
formation un which the 
remains wpre encased. 

Cutting Ground tlub 
fuotprpnlt prfrhpitoi-k iTiQnit«r 



/t 










- ^ KH " 





Hom-P-miade cart i» v%td En franiparting 
KvCvvy blocks- ditg up in the bndlandi 

as four average merSp more than 
(500 pounds. They are still at 
work calculating the size of the 
reptile which 15 certainly larger 
than the largest mounted dino- 
saui’ in the museum coUeotion^ 
the gigantic brontosaurus or 
“thunder lizaidp’* 60 feet long 
and 15 feet high. 

Chipping away in the ancient 
lake deposits in the Chisos 
Mountain district of the Big 
Bend area. Dr. Brown, Dr, Erich 



Df, BtiiTiuirp Bt4WF| bnd 
□4il working On dinOi-aur frag- 
menli, a cro^E-waj^d pux.z[t j^b 

M. Schlalkjer, Insti'uctor 
in geology and paleon- 
tology at Brooklyn Col- 
lege and Roland T, Bird 
of the American Muse- 
um^ proved it wag not 
always a hot semidegert 
inhabited principally by 
jackrabbitSj tarantulas 
and lizards. Once the 
area was lush with semi- 
tropical vegetation and 
abundant water. It was 
also overrun with hordes 
of duckbill, horned and 
armored dinosaurs, as 
well as huge alligators. One of the crocodile 
specimens brought back was a skull and plates 
with teeth about as long as a man’s index linger 
and twice as thick. Tracks showed that the ai-ea 
in distant ages after the dinosaurs disappeai'cd 
was traversed by the mesohippus or three- toed 
ancestor of the modern horge^ the camel and — 
in case you thought they were a strictly modem 
nuisancG — rats and mice. In tho semidesert rock 
and sand they chiseled out oyster shells 14 inches 
long and six inches wide. A clam shell larger 
than the lop of a bridge table was another find. 

The deduction which might be made from 
these discoveries has a bearing on nature’s puz- 
zling practice of building up a species and then 

Mure pad d^inoi^Mr be mg prepared by 
Or. Br^wn 01 quArKy i«uihw«ti cf Obitca<k». 
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SiFigW fig^lprint of prchKi^oric 
onimiil rea«iembl«d ma cbeck 
for eny inii!iing blocks 

Leflj pomting that ts r4f-lo ra- 
tion of ic@nB SiimiLar to rhat 
whicti once existod In Texos 
area ^>iare Dr. Bre^n found 
footprmli of ’^Thundor Lli- 
ords/" pictured f coding 

Four fiTi-en wi-lh ropes have oil 
Ihoy can do 1« roll ihii section 
of ih4 tkoleton of p souropod 
dinosaur inlo preparing rootfi 
of tho American Museum of 
Naturol History 



are gone. Gone^ too are 
gargantuan mammoth^, 
and great, waddling birds 
that gi'ew top big to iiy. 
Going rapidly is our own 
familiar elephant who 
was even too clumsy to 
escape the caveman^s pit 
trap, let alone modem 
man’s rifle. 

An even more impor- 
tant second find during 
the same expedlUoii 
turned Up in the Glen 
Rose region of Texas and 
tcjulod to shed more light 
cm the mystery of na- 
ture's whimsies. 

(C^rttinyii-d iff pago 16B] 



wiping it from Ihe faC^e of 
the earth. The horse and 
camel still exist; they are 
so eflicient that they often 
excel man at his tasks. 
Ralii and mice still flour- 
ish; they are so clover and 
agile that they live in 
spite of man, stealing ^ 
living from him. Oysters 
and clams have held thoir 
place; _so have alligators 
and crocodiles, but they 
ai’e reduced in size. 

And the huge reptiles 
which dominated this 
land for millions of years 
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Swimmers Take Air at Undersea Observatory 



19 



When a swimmer goes 
uticlei- water at "Wakulla 
Springs, Fla,*...ther&"a no 
"tellmg whc3\ lie'll come 
up, Down at the bottom 
is a "fill trig station” w boro 
swimmers can sit dow'n 
for a bit of T'cst and fresh 
air. The undersea air sta- 
tion. has a roof of Lucite, 
Iransparent piastiCj which 
offers a good'otaservation 
window. Divers enter 
through the open door 
and then sit upright wnth 
head and shoulders above 
water in tlie chamber to 
which air is p limited. 



Hit hfrad eibavb wcii-bi' 
in lha ciir •chamber nf 
iuhf4i«rine eburvcldry^ 

D 11^ i fti m r 
■eind wbl^hi^t undc-rt4Eia 
lift whiioi dlhan fiwSm 
d&wti 1^1 jqir him Sn 
"ntr 

*c ' 

^Three-Motored Racing Car Seeks Four Speed Records 




To win four speed records is the task as- 
signed to the ‘^Golden Eagle,” which is ex- 
pected to be the fastest automobile in the 
world. The car will use three different 
' engines, ranging from 200 horsepower to 
<^^^00 horsepower, which will permit it to 
^compete m the different cubic- inch divi- 
sions. The smaller engine^ a straight eight, 
^which already has showm speeds of 175 to 



200 miles an hour in test runs, will he used 
in trying for the 152 mile-per-hour record 
established seven years ago by Harry 
Hai'tz and Fred Frame at Muroc Dry Lake, 
Calif. A larger straight-eight engine, de- 
veloping 350 horsepower, will try to break 
the 24- hour non-slop record of 15S miles 
per hour set by Ah Jenkins, as well as the 
4S-hour non-stop record of 14S miles per 
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hour also held hy Ab Jenkins. 
Then will come the rmal test with 
a 24-cy Under air-cooled engine of 
1,200 horsepower, expected to 
drive the car nearly 400 miles an 
houi'j in an effort to beat John 
Cobb^s I'ecord of 3 h‘ 5T miles an hoiu^ 
on the sti‘oightaway_ Interchange 
of engines is made possible by 
i^peeial engine frame and built-in 
mounling lugs. Tlie car has a front 
drive^ tvJlh four speeds forward r 
First gear starts the 7,000 pound 
car rolling up to 35 miles an hour, 
second speed pushes it up to 85 
miles an hour, and third speed on 
past 12S miles an hour. Fourth 
speed cannot he used at speeds 
uiidcr two miles per minute. The 
slreamline body^ 26 feet and 3 
inches long, is built of duralumin, 
and has four hatches for Conven- 
ience in making engine adjust- 
ments. More than twice as wide 
as it is high, the car is 6 feet and 
4 inches wide^ \vith the top of the 
hood only 3 feet above the ground. 
Top of the fin is 5 feet above the 
grotmd. Road clearance is 7 inches. 
The entire body can be removed 
by unbolting it from the frame 
and lifting straight up. Ted Ellis, 
noted driver who holds many 
Iranscontinent al and closed- 
course records, will drive the car. 

F r- ')rt 

1 & 



Pulley Exerciser Helps Sailors 
Keep Waistline Limber 



Genii- Tunney dpmcmitrnf!n^ m|hi 4 f pulley lh<al ro-ducvv 

wdiallino with alternate up--Ci n J-dd w h emr und leg uctipn 

Keeping sailors fit physically was the aim of Ge:p£" 
Tunney, former heavyweight prize-fight chajaplon, 
when htF offered to the Navy his new exerciser, Tho 
apparatus consists of pulleys fastened to the wall 
and ropes passing through them. To use it the 
sailor lies on his back on the floor^ grasping the 
ropes in his hands and fastens the other ends to 
his ankles. Vigorous action can be obtained by al- 
ternately lowering and raising the hands, which in 
turn causes the legs to sec-saw up and dowrii flex- 
ing the body at the midsection. 



Home-Impfbvilsed Sickle Mower Run by Gasoline Engine 




Tw 9 oF siclcl^ rn4 Wit'll pnpJv Jurmg ^pnr# flmi!- frcut parls tokin from 

cut aid bMt^moEi=iio onef pn olcf mpw«r. A htipII goiDlina engine run& \t 



Using some parts from 
an old mower and others 
from, an automobile, 
T^jomas Lein, of Rock- 
dale, Wis,T buil t a sickle 
mower during ^are time. 
Dliven by a IV^-horse- 
powCr second-hand gas- 
oline engine, the imple- 
ment has two simple 
clutches, one to throw the 
sickle out of gear and an- 
ollier for the friction 
drive. The 36- inch sickle 
is run by a rod operating 
on ball bearings. The 
frame of three- quarter- 
inch pipe is mounted on 
bicycle wheclsn 
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rigine-Bi^ ti 2Q-&tdeiJ tfriting de- 

ttn Chgui^tilcnl ia a TO-taat ipkerD 
■■kicln wai liLiill ky Wi^l’kAft^kaPiifr 
illvfli in citing o-^pertt 



IvFl, i^raivcMcin 
tory tvlli a^to hc-ncllighEf 
Iczmpf. 6«am pcrterni Ore 
mined here 











T^OFl 25 cents in 1932, you coy Id buy and 
^ bum a 60-watt electric lamp for about 
15 hours; for the same sum today, you can 

{qy approximate- 
time, enjoy a 
output, 
i n 

laooratortes has 
mado this possible and, over a long- 
er pcidodj has brought these i^esults: 

Ten times as much light from to- 
5 po|Ailar household lamp as 
the first incandescent lamp — - 
at one- tenth of the lamp cost. 
Twenty-seven times as much 
for thq lamp dollar from to- 
day’s or d inary tu ngsten- filament 
lamp as frem the first tungstens 
pf 1907. 

Development of 10,000 different 
types of lamps and electronic tubes, 
among which are: tlie tubular fluo- 
rescent lamp, nearest practical 



approach to the long-soughl “cold light;” 
the infrared lamp, which perfotms indus- 
trial drying operations in a fraction of the 
time required by older tnethods; the ultra- 
violet lamp from which you can get a 



Color compariion of Auoreie«fi1 loifnpt it 
mflaiured aecurafoly pi fhii cpfilrol pand 
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''fiummer im*" any lime: yon 
want it; the: wiiter-cooUd 
t-a pill ary m&rcury lamp, 
which produc-es li^ht one-fifth ^ 
as bright as the 5 tm, yot is so 
liny it can be hidden in a .- 
fotuitain pen, and uLher?^, 

Even since Ihc first fluo- 
rcscojit lamp woiU o-ii the -| 
market a rclatSv&ly short time ■ 
this ^^baby" of the ever- 
^j’owing lartip family has felt 
the tonch of thescicnlist many 
times. Its life has been in- 
creased from 1.50fi to 2,500 
hoLjj's, nr fifi percent, its effi- 
ciency has been increased 
about 4t> percent and Us cost 
has boon reduced about 50 
percent. The fluoresce- nl lamp, 
wliicb is. widely used in fac- 
tories. oflices and stores and 
which is tindiii^ many appli- 
cations in the home, delivers 
an average efliciency two to 
two and one- half times that 
of an incandescent lamp of the 
same wattage. Its cost ex- 
cccds that of the incandes- 
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cent, but iu light output is far 
greate]-. 

There has been little or no in- 
crease in the life of incandescent 
lamps in recent years. Manufac- 
turers take advantage of their in- 
creased knowledge of bmp design, 
rt^sulLing from research, iiul to 
prolong the life of a lamp, but to 
hold that factor constant and in- 
crease t]ie light output. It is a rel- 
atively easy task to prolong the 
life of an incandescent lamp* by 
decreasing the temperature at 
which the filament operates. This 
step* however* also reduces the 
amount of light emitted. And since 
the cost of lamps b a small per- 
centage of the combined costs of 
lamps and electric Lty^ that is, the 






Ol ail vnSiinnr ploCai q IQO^weH- lam^p in □ 
-gidnr ''nlflctric B-yn'' rhal will meaiufe hm lighl output 

Selow, a 4a-w9lf lub« !l- prallBalid pr^ 

par&lory for itt figHl OuTpul measurDminl by pbornmeref 



cost of light ^ it 15 more economical 
to maintain the life of a lamp con- 
stant and, at the same time, to in- 
crease its light output. The few 
pennies which might be saved by 
pmchasiiig a long-life* low-efli- 
ciency lamp ai-e more than com- 
pensated for in the savings in cur- 
rent cost resulting from the use of 
a lamp of shorter iJfe^ but having 
a higher light output. 

Research has played ei major 
role in increasing the efficiency of 
lanips, while the reduction in costs 
may be attributed to improved 
machinery and manufacturing 
techniques. As a result of re- 
search, better filaments and ma- 
terials were obtained for incan- 
descent lamps. Improved starters, 
cathodes and iluorescent paints 
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have all added tu the life and efficiency of 
fluorescent lamps. AH in all^ the combina- 
llon of factors has given the public more 
light for less money. 

The scientist delving into the mysteries 
of the electric lamp^s behavior under every 
conceivable condition of usage works with 
strange-looklng machines, some of which 
are employed in measuring light output, 
"'Lumen horns” is the term he uses in de- 
scribing the amount of light given by a 
light source during a certain period of time. 
Thus, he tells you that a one-candlepower 
source produces 12,57 lumens. Again, he 
reveals that in 1932 a dime would buy 
about l^ESOO lumen houi's and that today a 
..dime will buy about 3,300 lumen hours, an 
increase of light approximating 75 percent, 
if you take homo the popular 6t)-watt fila- 
ment lamp. 

The research man further informs you 
that much of this inci'case in the amount 
of light that you now get for your money 
should be attributed— sttangely enough— 
to a host of little improvements, almost 
none of which was considered significant 
enough to warrant publicity. For instance, 
a new improvement might spring from, a 
slight change in the method of colling a fiL 
ament or from a change in the quality, 
quantity or pressure of gas in the bulb. But 
laken as a whole, these little improvement.s 
add up to lighting progress that is definite- 
ly significant — giving users an annual 
hghting bonus worth millions of dollai's^ 
yet at no extra cost to the consumer. 

One of the unusual measuring instru- 
ments you find in the lamp laboratory is 
knowTi — to some of the resoai'ch crew^ at 
least — as the “gooil.^* One of its jobs might 
be the charting of the distribution of light 
from a new plastic luminaire. The lighting 
unit is mounted on a special type of photo- 
meter so that its light strikes a photoelec- 
tric cell — electric eye — located on an arm 
near the floor. The photocell actuates a 
projector, in which there is a microamme- 
, ter, causing it to cast the pattern of light 
on a lai’ge disk mounted vertically on the 
photometer. The laboratory engineer 
chai‘ts the light pattern, following the im- 
' age with a piece of crayon. 

Over in another part of the laboratory 
you may see another engineer studying the 
expansion of coils of a 1,000-watt lamp by 
inspecting and measuring the greatly en- 
lai'ged image of a lighted filament projected 
Id 172) 




TrcDtiiiig p facial pain wilh The eleclrte mas^el9t^ 



Massager Irons Away Pain 
With Electric Heat 



Pains amenable to heat ti-eatment may 
be relieved by an electrically heated mas- 
sager. It warms up within a half minute^ 
and ia thermostatically controlled to pre- ji 
vent overheating. Tlie manufacturer in- 
tends it to be used for “ironing out’^ pains 
and for applying beauty preparations and 
oils to the face, scalp, hands and cuticle, 

^ ^ ^ — 

Spray With Flexible Neck 

Fits Faucet of Any Size 

Made to fit on any size or shape of faucet 
in common use, a spray head with a flex- 
ible neck facilitates kitchen work. The 
metal face is adjustable for a spray or full 
stream. Combined with the spray head are 
an anti- splasher and strainer. The flexible 
neck and i'im q-f rubier. 
















Fl^xihU riatk iViif^wt tpray wti*r* rn*<f«d 
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PiilaUgrii^ dub dfriigned le help galf^r't putifrig 



Bil lanced so perfectly tliat the shaft V(^- 
mains upright by itself if the club head is 
plac&d on the ground^ a new golf putter 
designed by Al Espinow has a pistol- 
shaped handlcr"t?sc- cif iliu clUb is said to 
overcome a tendency to push instead of 
strike the tall when playing on the green. 

^ ^ ;■ 






ground deposits of oil and gas by freezing 
gases sucked out of samples of soils, and 
then detecting the hydrocarbons present 
-:jn propoiilons of a few parts in a billion. 
As described by Leo Horvitz of Houston, 
Tex., the principle iip’OTi which the rnethcid 
is based is that minute quantities of hydi-o- 
carbons leak from the deposits to the sur- 
face of the earthy leaving somo of these 
hydrocarbons in the soil. Soil samples col- 
loctcd from a 12-foot depth are under re- 
duced air pressure to drive out gases, 
which then are passed through traps and 
cooled to very low temperatures. At 204 
degrees below zero^ Fahrenheit, pentane 
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Headquarters of the ^razihan Press As- 



sociation at Rio dc Janeiro are marked by 



feature^ ^ 



a distinctive new architectural 
Concrete slabs set at an angle of 30 de^A 
grees, 20 inches apart^ shield the windows ^ 
from the full rays of the sun. Openings 
tween the slabs afford cooling cross venti- 
lation and subdued light. The scheme ivas 
tried out for the first time by a French 
architect in Algiers, 



\yfeoil Gases Anal y zed by Freezing 
To Find Oil and Depositpj^ 

Prospecfef4 now ,4re i^oca?ing: ^^er- 



V«ri!tal concrile ''blindi" ihul off the frvpicni iiin 
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Pist ol-G rip H andle on Putter 
Permits a Better Swing 



and the heavier hydrocarbons are frozen, 
but the lighter ones get through. At 273 
degrees below zero,i the ethane, butane and 
propane are frozen out and at 3tK3 degrees 
below zero methane is detected. In this 
way the concentration of the gases, in parts 
per billion by weighty is determined and 
plotted on a map of the region being stud- 
ied, Since investigations indicate that the 
hydrocarbons leak principally from the 
edges of the depositr the pattern sought is 
one in which a zone of low hydrocarbon 
v^alues is surrounded by a band of higher 
concentrations. By a similar soil analysis 
of cuttings collected during the drilling of^ 
wells^ it can be predicted whether the ac- 
cumulation will consist of gas or oil. ' 

' — 



Concrete Slabs Set at an Angle 
Shield Windows From Sun 
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Mineral '^Fingerprinted” by Its Crystal Facets 




Identification of miticr- 
als has been speeded by 
the devekjpment of an 
expensive apparatus 
known as n goniometer 
for measuring the angles 
of single crystals. All 
miticrals in the natural 
state have distinctive 
forms, just as birds, ani- 
mals, plants and insects 
have distinctive forms. 

The mineral forms are 
known as crystals, atid a 
single crystal may have 
50 faces or even mqre^ but 
they ai'o always related. 

Since there are more than 
l^GOO kinds of known 
minerals^ only about 200 
of which are known by 
sight, their identities 
must be established by 
close inspection. With the 
aid of the goniometer, 
this identification can be 
made as certain as tlie idenlificHUon of a 
criminal by his fingerprints. The ardinaiy 
crystal^ smaller than a pinhead, is placed 
in the instrument, and tlie opei alor dmrts 
the facets as a navigator chai'ls places on 
the earth by shooting the sun. W^hen all sm- 
gles have been charted, tlicy arc chocked 
with an ^^almanac’* of minerals, puldishcd 
by The Academy_of Natural Sc seizes of 
^Philadelphia, Pa,, to loam its identity. 



G Q n L o 

above, inclvdet 
m ic ro SCO p e for 
m»aiurmg onglsf 
of &p«crmenf 
1 5 . 04 ^ inch irt 
diamolvr, 
simpPeir form of 
goniemelor uted 
on cryttali 
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./Ten 200-Pound Assault Boats Are Nested on Army Truck 






R-Bmovln^ Cin CrivauH boot From ermy Iruek on wFiith t«n con ht itack<d 

SEPTEMBER, 1941 



Assault boats weighing 
200 poundsj which are 
used by the -20th Engi- 
neers stationed at Fort 
Benaing^Ga.pCan be nest- 
ed and stacked ID to a 
truck* At a selected point 
of crossing these boats, 
each manned by a crew of 
eight, carry soldiers 
across the river to estab- 
lish a bridgehead and 
prepare to protect the en- 
gineers who follow to 
complete the construction 
of a pontoon bridge. 

- - ■ 77 
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Perlflble grirhdrng wVpwtIl (obdvfr)^ art c&mmonEy L>ud for flriii 
iihiing di»i. Hmrm, Cfrol-OjlHpg quflUlitv &r« i-aunliial 

P<^li»hjns I^lo^ih^ret (b4law)^ r«qviring high finifth qI high 
prod Unction |-Q14, whh olvmin-yot pbratiy* grainm 



RoHe, a» are used m railing 

mWW (obeve} mu it be giaand to ck- 
caedingly^ ascarate dimeniiant nud 
with a i-krrfaEe u\ fieori^ perfect a* 
pos-&ible to miiire unlfo-rm ihichneES 
ef relied iKaeiti 



HERE'S one common 
^ tooHh at brings the plan- 
ets nearer^ keeps the air- 
plane In the air longer^ turns 
trees into pulp for pnpetv 
makes your aLitomobile ride 
more smoothly, It^s the 
grinding and polishing 
wlieek A half century ago 
industry knew only natui^al 
abrasives. Gems were cut 
with diamond dust Tools 
were shafpened with sand- 
stone wheels, later with em- 
ery and corundum. Out none 
of these natural abrasives 
performed precision work; 
irregular in compos Etion, the 
emery wheel produced a fme 
polish that often hid an in- 
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ace u I'ale shape. By one 
of iViOsfi accidcn1.ii in 
which rcsca]’d\ so of- 
ten talccs ?3n uuexpecU 
od tangent^ Di% Edward 
G. Acheson in 1891 
discovered an abrasive 
unknown in n a lure. 
Working wMh clay and 
enke in a tiny elect t*ic 
furnace fashioned 
from an ii'on Ijowk lie 
nolioed minute crys- 
Cais clinging to ilie 
carbon electrode. 
Picking them up on a 
pencii point, he found 
t]iey scratched the dia- 
mond in Ins ring, Su.s- 
|,sOcting the crystais 
were a mixtui'c of co- 
rundum (aluminum 
u>;ide) and carbon ^ he 
coined tlie name Car- 
boTLsndum; a misno- 
m e IV for a n a 1 y s i s 
proved the substance 
to be si 3 Icon carbide, a 
new inateriaL Build- 
ing a special furnace to 
p rod lice silicon c a r- 
bidc, he sold his Hrst 
crystals to gem poIi_sh- 

( Co-llitm Ijc-d pnga 1£!1) 



>0, dl-Um quick- 

ly smfl&lh* P dp 04- frame. 

production ui idihn^f 
cmd dooft k fbcditatcd by 
the landing methods 

lhat arc now employed 
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Wall Bracket Holds Juicer 
Made Colored Plastic 
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Honil-cranl(«d fruit juicer inttoflvd eu hlTcKtfl wall 
wil4i ll^ila^erd ^rack*! ihown b«law ir 



Jacket that 



Made tb fit a ^^aard wa 
holds a number other kitchen tools, a 
fruit juicer just brought out is made of a 
plastic material- The bowl and reamer are 
u^te> the handle and strainer- — which 
catches all pith and seeds- — may be red, 
blacky green or yellow. No metal touches 
the juice. The reamer has a sunken top to 
accommodate the fruit core. 

r„ ■-/ 4 te 



Plastic in Non-Glare Screen 
Filters Light Efficiently 



A neW“tjT>e glare- eliminating screen for 
automobiles^ camera filters, optical instru- 
menls and other purposes, claimed to be 
99.99 percent efficient, has been patented 
by Edwin H. Land^ of tlie Polmoid Cor- 
poration, Boston, Mass. It uses submi^ro- 
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scopic moJecdles, instead of crystals, to 
line up light waves so they all vibrate in 
the same direction. One of the new syn- 
thetic, rubber-like plastics known as poJy- 
vinyl alcohol is used in its manufacture. 
This is sti‘etched out from three to eight 
times its original length, which arranges 
its molecules all parallel with each other; 
then it is exposed to an iodine solution, 
which renders the molecules able to filter 
the light into one-way, or polarized, waveSr 
Called T>'pe H Polaroid^ this sheet is said 
to transmit one- third more light than ear- 
lier types of polarizing sheets, and yet 
when tw'o sheets are turned completely at 
right angles to each other, practically no 
light^can get through. 



Supercharger for Tiny Engines 
Increases Power and Speed V 

It is now possible to step up the power of \ 
midget engines that drive model airplanes, \ 
race cars and boats by equipping them with y 
a real supercharger that weighs only 214 V 
ounces, A rotor driven by a puUey run- ^ 
ning on the flywheel creates pressure 
the air intake, and special baffles whirl the 
air and gas to make a better mixture, thus^ 
increasing the speed and power of the en- ^ 
gine. The supercharger is easily attached 
to class B anchC and lai-gcr class A engines. * 



pawer la fhe inidgel eng in* \% by ini»tn l1- 

ing ih\t iuper^Karge-p to produce o batlir -gai itilKlur-t 
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London Clock Tower Now an Information Post 



The huge clock that 
was onee a landmark atop 
the Liverpool Street sta- 
tion in London has found 
a new iohr Its tower is 
down on the street^ nowj 
the “works” have been 
removed and the face of 
the clock is used as. an in- 
formation bx^'eau. 



tic Plai 



Nonma^etic 
Contains no Iron 
Or Steel 



Because it will be used 
^ for the assembly and ad- 
"justment of magnetic 
Compasses and precision 
-^nslriimeiits for aircraft^ 
-^1 nonmai metic b uild-in-g- 

3 scently complotod at 
Imhui^sL Qu^ens^ N, Y.^ 

withdut a trace of iron 
'^or steel anyivhere in its 
2 ^^ucture, In place of 
t^se metals, brass, cop- 
per, aluminum and wood 
Oare used for conduita^ 
^^pipeSa nails, bolts and 
gii'ders. Some of the pipes 
arc terra cotta instead of 
cast iron. Brick was used 
for the outside. , 

fj- 



Thii eld Lenden cleeic hei eeme dewn in tka world. Mo longer marking fke 
keuri obcive 5tr«4l hm become en infer malian pa&t 



Bowlifig 



ley Built in U^Shape Has Pins on Upper Tier 





Needing little floor space for its instal- 
lation, a portable bowling alJey requires a 
roll of 31 feet to strike the pins, yet the 



bowler can reach out and set the 
self. The alley, measuring three 
is built in two 



trip, 

counted in the 
Made 

In seven sections, the al- 
ley can be removed and 
set up in another location. 



Soli re1i«d on portable bcwling alley rnei Crt ibe fpr #nd €ind r«iumf- an 
fhe upper tier fc strike pint let uboye tke $fpr1ing paint 






CDeiTT^onstrations in big 
cities show that the aver- 
age motorist in dovvntown 
traffic shifts gears or de- 
presses the clutch 360 
times an hour, 

^ PL 
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SIGN LANGUAGE ^ MOTORISTS 



P^ivlOgrqph <ibAvq deittenstmlei iiisfeaied 
vif-ibilily «f curb whert wvT 

LvfL, m&lA^itf pit\h up fcr bc-arin-g¥ of im- 
p^irf£int fdad inrefse-Etian ir» Cq I vfarn La 



^T^ODAY you canmotor from 
* coast to coast with no more 
trouble in finding your way 
than in lucalitijj an unfamiliar 
street address in your home 
city. All you need is a j^ood 
road map^ a nodding ac- 
quaintance wiEh our national 
system of road signs — and 
Euflicient gasoline. With a 
thorough U2iderstanding of 
modem sign language^ you 
could dispense with the map 
aiKl still roach your destina- 
tion quickly and by the most 
direct route. 

Thei'e Ore 48 varieties of 
Li’aflic lawSj speed regulations 



and street signals^ but, with very few 
exceptions^ on the open road you en- ' 
counter uniform route markers, warn- . 
ing signs and symbols and pavement 
markings. They are the same In every 
slate, in sections of Canada, Mexicoi 
and many Central and South Ameri- 
can countries. WeverthelesSi few driv- 
ers have adequate knowledge of road 
sigiis^ their systematized placement, 
uniform significance, color schemes 
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and varying shapes. You 
know a stop sign when 
you see it but can you tell 
me its distinctive color 
and shape? Without ref- 
erence to a map can you 
tell me in what part of the 
country is '"U. S. 395/^ in 
what general direction it 
rims, and whether it is a 
main highway or lateral 
and feeder route? 

Just as you find odd 
numbers on one side of a 
city street and even on 
the otheiv so is there 
method in numbering 
U. S. highways. Those 
running north and south 
have odd numbers, while 
transcontinental thor- 
oughfares are numbered 
evenly. Odd-numbered 
highways begin on the 
Atlantic coast with No. 1, 
reaching from Maine to 
Florida, All principal 
federal roads have only 
two digits to the n umbers 
with one exception — 101. 

Working westward 
from Lf. S. 1* (he next im- 
portant federal highway 
iiorEh ami south is U. S. 5. 



In than T5 ininultK th& land b1aif«r removes oil cld pami fram a 
New Attity road Etiaricer. Thi& is a regular "^spring cEeenin^” r-OLfline. 
Btbw it o lh« 160-milt Pfnntylvanki Turopika ond lo^a lypi- 

ta\ raod The tidvk* to 'Vt# both hapdt"' it do a Mittaurl roetd 



Ipmp above ii ''nof molly -out, 
Eeitiog main rood rroffic flow un> 
III car on tide road lighls it 
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The next is U. S. 11, then 15, then 
21 and so nn to U. S. Ifll, tlie ex- 
ception, which runs from Canada 
to Mexico down tiie Pacific Coast. 
So yon know that nny two-di^it 
□dd-mi inhered highway with a 
Ur S. shield is a nos^th- south road, 
that U. S. f\5 would bo somewhere 
near the center of our country and 
U- S. 85 in the far west. 

Transcontinental higlnvays are 
nine in nuinberp beginning wjth 
U- S. 10 nearest the Canadian bor- 
der arid ending at Seattle r South 
from this key route, iiigh ways are 
numbered from 10 to 90, in multi- 
ples of 10. Because of the Rocky 



a n«w type ef I-o " rcH^ctarizi^d warning 

sign) thiCit eii-a new berng in^lplligd pl^rig wditern: rouf'es 

Righi, <irt FnmrI-iar Tho vhnpiB-G cf 

"Stftp/' "Slow'" And ri^gi/latpry ligrv® nre iTonifardkEed 

Road io in^enada, MeKica, frem CdlKornia bardt-r i$. p\i|<- 
1ifi«d an map iign with di»kpnF«v in iriil«s and kilomi^lart 



PACIFtCO 



EL HDSARlTD^r-^ 
EL DESCAKSfl^ 
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SANTA RDSAJir^^ 
tL JUNCO 
EL BAUZAL 
ENSENADA 
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JENI ' 

E 9 RN 5 , 
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mountains, the Ca§jcadcg and Si- 
erra Ne^'ada I'anges which twice 
bai’ these routes^ there agaiiT is a 
notable exception— U. 5, 66. Be- 
tween XJ. S. 50, "which surmounts 
the Sierras near the fiouthoTi end 
of Lake Tahoe, and Bakersfield, 
Calif.^ this range towers to more 
than 14,000 feet in altitude and 
there is, as yet, no \vay for U. S- fiO 
to get through. Midway betw&en 
where it should pierce the range, 
however, and U. S. 70, which hits 
the California line at Blythe, there 
is Cajon Pass, only 4,000 feet high, 
guarded by 11,0(>0-foot peaks on 
either side. Here's where U. S. 06^ 
the historic Santa Fe Trail gets 
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through to Los Angel&s and the coast. In 
summer it is one of the maLn traveled high- 
ways; although open the year around, most 
winter travel to tlie far west is by U. S. SO, 
near the Mexican border. 

U. S. 97 and U. S. 99 are also exceptions 
among the north-south routes, the former 
running from Canada to the base of Mount 
Shasta^ Calif., and the latter the principal 
Ca I i f or nia - O i^ogo]!- We sh i ngton highway. 

Fedora! i^oads of three-digit numbers ai‘e 
important feeder or lateral routes. The 
figure is doriveef from the highway of ori- 
gin, with a tliird digit in front to indicate 
the road's approximate location with ref- 
erence to the stale or stales. Thus U. S. 395 
originates from U. S. 95. State highways 
conform generally to the federal system, 
supplementing it with intermediate routes 
bearing intermediate numbers so far as 
topography will permit. 

Let us assume that you are now on tour 
and, following your pro -determined route 
by the numbered federal and state mai'k- 
ers, come to the outskirts of a strange city. 
Kerens how to thread your way through a 
maze of unfamiliar streets with assurance 
and dispatch. As you approach every im- 
portant intersection watch on your right 
for your identifying route marker. It will 
be found in advance of the crossing by at 
least one city block, perhaps two. Any shift 
in du-ection will be indicated by the lettci' 
“E" or "L/' for right or left turn, beneath 
the marker shield. At the intersection it- 
self will be a second route marker, witli 
arrow. Absence of an or on the 
advance in.tersection marker is your cue to 
continue straight ahead. In that case your 
confirmatory marker awaits you not more 
than 100 feet beyond the crossing. 

Principal destination slgnK at an infer- 
section avoid more than four names, as a 
rule, two irs each direction. The top name 
should be that of the ultimate principal city 
to the right or left, the other that of the 
first town of importance. Although route 
markers have g!“catly lessoned dependence 
on destination signs^ the latter often ai'e 
essential to short-trip travelers without 
map or route number knowledge, parlicu™ 
larly for mileage infoimatlon. 

Highway signs perform three essential 
seiwices in safeguarding and expediting 
traffic. As outlined by the United States 
Bureau of Public Roads, the.se are (1) reg^ 
ulatory, (2) warning and caution, f3) guide. 

{Cfifitirtutd lo 171) 



Electric Eye Trips Mallet 
To Execute a Mouse 
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Af -the rubber mDU£« it drown pait iKa «y4 

interruplion nf light beam mciN-At <lr<»p 

Just to show its vei-satihty, an electric 
eye took over the role of mouse execution- 
er the other day. It a rubber mouse, 
but the effect \va.s the same. In the demon- 
stration* at^California Institute of Tech- 
nology, the mouse was pulled along a 
board, and as it interrupted the beam from 
a lamp to a photocell, the electric eye set 
the machinery in motion to trip a Isirge 
mallet which dropped on the mouse. 

V- I- v L^ k .>■ f / 

t^and Guard on Hacksaw Frame 
Prevents Sktnned Knuckles 






Injuries to the hands while using a hack- 
saw can be avoided with a patented frame 
having a built-in guard that keeps the 
hands from striking the work, Tlie saw 
also has an, automatic tension lock that 
holds the blade tightly in place fay means 
of a cam action, yot permits a quick change. 
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Three End Tables Nested as One 
Are Handy for Servings ^ , 



.-o 



sJ 















thrw *nd tariff netted ai ■dfivenport qp« henily for guetfs 

Fitting snugly against the end of lh<3 davenporl 
when not in use, three nested end tables may be 
brought forth singly wheii a snack is prepared for 
guests. Instead of balancing plates on liteir laps, 
guests have individual tables on which to 
set cups and dishes. A complete unit con- 
sists of six tables, three for each daven- 
p(^ t eiid^^-- 

Car^s Share of a Trailer Load 
Adjusted by Turning Crank 

By turning the 
crank of a trailer 
attachment now 
available, the 
tomobile owner 
may adjust the 
hitch load of the 
car from zero to 
|- 1011 percent of the 

‘ -’ ‘ ■ ^ J trailer tongue 

■'J» I X weight and thus 

‘ \ i fhid the point at 

. %f • ; which the car will 
run smoothly at 
all speeds. It also prevents the trailer from 
bumping or weaving, and stabilizes it so it 



will follow the cai^ in a straight 
line. Mounted on two wheels to 
allow shorter turns, the unit 
makes a handy support for park- 
ing the ti^ailer when detached from 
the cai\ It is designed to carry a 
v^ight of 8^ pounds, 

■ 4 V $ 

Robot Clock for Navigator 
Shows Position of Plane 

Combining a clock witl’i other 
adjustable dials, a watchmaker in 
a California aircraft plant has de- 
vised an insU undent with which 
the navigator of an airplane, after 
setting a problem in the chronom- 
eter, can obtain the planers posi- 
tion in fifteen seconds. The in- 
strument is expected to be of great 
value on long flights, as on bomb- 
ers where success depends on 
exact calculations of position. A 
vernier at the top of the clock re- 
cords minutes and seconds of time 
with the corresponding conversion 
of arc during elap.sed time of ob- 
servation, Calculations and cor- 
rections are set by movable dials, 
the navigator “shoots’^ the sun or 
stars and by checking the vernier 
against the clock reading, he can 
read his position to the second. 



Thii d«vie# plan e 



8G 



POPULAR MECHANICS 

u-k - vvt • ' 1 ^ 




'^Duck** Shoes and Braces Train Paralysed Legs 




Victims of spastic paral- 
ysis^ heretofore doomed 
to spend their lives in bed 
or in wheelchairs^ now 
are learning to walk and 
to be physically 
pendent at the Milto 
Berry Foundation^ En^ 
cino^ C alif. The ,, new 
treatment^ or course of 
instruction, involves the 
use of large ‘*duck" shoes 
resembling wide wooden 
platters^ and special 
braces that support the 
legs and body. Spastic 
paralysis victims have the 
strength to walk but are 
unable to coordinate their 
muscles. The wide shoes 
keep them from falling 
while learning to walk: 
the braces prevent their 
legs from moving the 
wrong way. Step by step 
the student leams to move 
his muscles, and in one 
month to a year he can 
walk across a room with 
the mechanical astiist- 
ance. The size of the dtick 
shoes is reduced as he 
improves. Similar appa- 
ratus is being used to re- 
store victims of industrial 
and infantile paralysis to 
more active lives. 



fiHttd to tdch ptriOn ta 
prvvant und^sirsd maligni. 
ihc«ij rrghlp 
made in graduated liie^ 



graduated iiie^ 
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Tiny Chisel Driven by Electric Shaver Speeds Taxidermist's Work 




Tiring of the tedious hammer-and- chisel work involved in 
roughing down plaster cast^j^J^jiriau-Tliiiesj ^ sculptor taxider- 
mist of Son Antonio, Tex^T .converted an electric shaver into an 
autornatic’hammer to do the rough 5 culpturing^ and found that 
it reduces the working time by three- fourths. To make the tool, 
the blades were removed from a S3,00 electric shaver, leaving 
only the eccentric knob, A small hole was drilled into the chis- 
eling head to fit it over the eccentric knob. To hold the chisel 
head in place on the eccentric, an aluminum slrip was fastened 
on the side of the cage and bent flush over the head. For fine 
work, a small 



j* a 

■* * c 



;yid^ may be placed on the back of the blade. 

f I Z > M m ■{’> r ^ 



SEPTEMBER, 1941 



87 








^RUGS and PERF' 
by the ACRE 






^la w, perfume itill ihat exlracli ««- 
tence fram efitilked flaw-en 



4 

1"> RICES of numerous medicinal and tzuH- 
^ ^ nary herbs have doubled or trebled 

because of the wav anct many people are 
wondering hnw much inoncy eould be made 
by laising herba commercially. 

^ If you had a drug crop ready to harvest 
this season you might anticipate a net pi'ofit 
of two or three hundred dollars an acre, but 
: next year you might not make a cent. !Ko one 

can tell when the war will end and normal 
importations of foreign-raised herbs begin 
I again. Clieap foreign farm labor has kept the 
price of imported herbs so low in the past 
that these has been little or no profit for 
American growers. 

Nevcr-the-less the United Stales will de- 
pend less and le^ on foreign sources for its 
drug plants in the future and It may even be 
that the bulk of perfumes ami so -called es- 
senlial oils will also be raised and refined at 
home. The Amci-lcHa herb indtistry is slowly 
getting on its feet. Breeding programs that 



Atinviii, pyTalhfum. flau^^nt fhpl arif 
worth ^b-hK n pound! drSn-ci 



Lflft, spraying «trui Ircet wiih inwc- 
tkide cuntaining pyrslhrum 
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StiEI in whirK Bxlfodt and eonc^rttrtllfrt 
fram Ieqv-bs ond herbf dfb obtained 

Bettapvir lavender bus-K from which 

iTipriy poviid-t flcwer& are taken- afinually 

BeEow, recep-fode in whkh medkincl htrh 
lobleN are lugor-coated and polkhvd 



5 re increasing the valuable 
contents of herbs, and the 
perfectian of labor-saving 
r harvesting machines are two 
factors that suggest important 
heri> crops for farmers. 

But beware of any get-rieh- 
quick schemes in growing 
herbs. There are many pit- 
falls for the ine.xperienced. 
Seed may be of a variety that 
has a low di'ug content. The 
value of flowors, leaves and 
roots may be diminished if 
they are dried improperly. 
' Herbs are susceptible to a 
number of plant diseases and 
they must be cultivated with 
the same care given other 
valuable crops. 

If you are interested in 
raising herbs the first thing to 
do Is to obtain Farmers' Bul- 
letin No, 6b3 U- S. 

Department of iculture 
and study the haiwfesi^ng and 
marketing harnards inyplvod- 
(Cortlim>ed to page 

BfrloWp fcaep luitable for horvo^ling 
i^ewer hacadii of large 




SEPTEMBER, 1541 




Tadpole Models Made of Plastic 
Render Life Transparent 




Tap, peinlEng ol frog maJc of pki»f^Cr Iwo plni- 

1 k lodpoUli; note leg developing on todpolt held In lefi hond 



Enlarged plastic modek of tadpoles in natural 
dolors^ said to be the first of their kind, have just 
been completed at the Field Museiijn of Natural 
History in Chicago^ under direction of Frank H. 
Letl^ staff prepaiatov a]^d Joseph B, Kr.stolichj 
sculptor. The models are pai’t of a group that even- 
tually will tell the Life history of the frog from the 
egg to maturity. Since the plastic is tramlucentp it 
permits naturalists to portray interior organs and 
other details, which are carved intaglio fashion. 
After the model has been carved it is colored with 
natural hues of the subject to give a lifelike appear- 
ance. In its raw state the plastic is virtually color- 
less and pours like water. The first task is to pre- 



pare an accurate plaster model of 
the desired size, and from this a 
rubber mold is made into which''^ 
the plastic is poured. The mold 
then sealed and placed in a ther- 
mostatically controlled electricity 
oven where it is baked approxi- 
mately ten days at a constai 
temperature of 16 fl degrees Fahr- 
enheit, Length of baking depends{ 
on the size of the model. The ma- 



: a 

chV 
is^ 
r - 

mt 

ir- ^ 





terial is impervious to changes of 
temperature, k not affected by 
lights is highly fire-resistant and 
not subject to attack from insects. 
Properly baked plastic lends 
self to carving with knives, clectri 
drills and other took. It is tough 
and does not crack easily^ nor 
shatter. A small model of th 
solar system is also nearing com-\> 
pletion, and plans are being madeO 
to reproduce many other objects^ 
in 






is materiaL 



Automatic Battery Fillers nS) 
SKoyv Condition of Acid ^ 

Easy to attsich in. pkce of 

vent caps, a combination gauge 
and automatic battery fiUer 
slowly adds water to the autom^ 
bile battery^ constantly maintain 
ing a correct liquid level 
serves as a battery gauge, since 
the acid solution circulates ' 
cells into the reser 
cari^'ing with it any sediment 
dkcolDration caused by wear o 
disintegration. Discolored sedi' 
ment can be readily seen in thi 
bottle and this indicates the con- 
dition of the cell. 



Giau AIIbfi taka place of banery cepi 
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Hundred-Mile Railroad Rings Vast Copper ^%t * 




In Jhc vait pm|iki1heQl«r of tm^Kam Conyon* west of Soil 
Uiko Cily, H Idifge^t open-pit copper mine In AmericOj 
from wlikli Utoh Cifippeir compony meviiE. t5D,Qt}D lons- of 
ore ond wqxt^ doil^. Eiectrk sKovels load oria into ^vhot ap- 
peor fo Icy Ifoins (<]bo-ve}^ but ibey riin on -itandord- 
goug ^9 el^ctr'ific-id roilwoj^. Tliete or-c nc-orly 100 milDx cf 
track pn lh*i le¥ el Irocksi^ dump I rock a ond I cTroPai 






FLialiK 5iy W. M. BLtlasc 
Above* miners trtm (ho face of the 
pil oHer bloitJng. They use 5j0&0j- 
000 pounds of dyn-omSte ci yeor. 
Leftr the wotie pile reminds vi^Mors 
of boulder Dpm. Over a Ion of 
wast^i mu«i be dumped for every 
ton of ore mined. There or-e 36 
vforkii^g levels, risirig 1*?Q0 fe6l 
frortl pit boEtpm lo mourtloin t-g-p 
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'^ROUBLE ahootej’s would have 
^ no jobs if their bosses could 
achieve their ultimate goal. That 
goal la to eliminate trouble before 
it happens, and to that cnd^ new 
elect lie conduits^ telephone UneSj 
gas mams and water pipes being 
installed today are of the most 
woaiJieqsroof and erosion resist- 
ant materials obtainable. Even- 
tually one can visualise a foolproof 
network of transmission lines. 

But this idi?al situation isnH 
here yet and meanwhile trouble 
shooters are doing the best job in 
history in the busiest times the 
power- companies have experi- 
enced. Stoppages, delays, 
and breaks in utility 
service are at an alHune 
[ninhnum. 

view the water 
department first! Sup- 
pose a leak is traced to a 
hilly section where the 
water runs far imder- 



A.I mmlrumnrll irt cirdb. Op-eifatOir 
cliDciEi D m^iBincy tsf thouicmdi of 
mSIn-t of l0lDpfi-Q-nA lin# 



B-oHom, machino tp delorl hM-coh 
tpolt in pnini indao 
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^hey ge to repair darri- 

ago4 ol^ciTK- conduitf, workm^ri letl 
thq nvpnholo for {orbon dioxide gos 



gi’oim^l. Seems like a needle 
in a hay>;lm;k search but 
Ij'ouble ei'ows have the job 
down to a fine art. They 
starE theii' seareli hy drilling 
two or three small Jinles. 
several feet apart, into the 
water main. Pneumatic 
equipment is used. Into 
these holes they Insert a 
steel rod+ to which they bend 
an attentive ear. 

Contact with the water 
main carries an audible 
hum, the sound diminishing 
or increasing witil proxim- 
ity to the point of leakage. 
Within a few minutes the 
exact spot is determined. 

A refinement of lliis sim- 
ple device known as the 
Lund in Fault Analyzer and 
Locator is used to check 
power leakage. It is the leg- 
endary divining rod in mod- 
ern guise. Power cables arc 
hidden many feel in the 
ground and in the event of 
a distuibancc the L undin 
"‘X-ray’' ear is brought into 
play. Wires from the outfit 
are attached to the cable in 
the trauble zone and a flash- 
light indicates the individ- 



W« 4 -hing m a maze of wim, th» [iOwer campony Irouhle cim 

ipat q faulty line jmmediiil«ly by implaying hw Wk^bKIenB Br^ge 

Below, erqcHfig a huge KlcMige (n port of tht progFOm to prevent 

any emerganey ihcFlu^^ gaf for the of U?t Angekf 



93 



SEPTEMBER, IHl 




Above, huoling leokt In 
li-na -wUh a cl«i9?tor lh*it »«ri up 
e buiE near iho IroMbta iila 



chine is stai ted and sound vibration set up 
ihj'ough these ivLi^es. 

A triangular selector and head phones 
then are carried over the ground parallel 
to the undergrcin3T.d lines. As the operator 
walks over tlie litie with the selector the 
bu?.King sound from the machine is heard 
in the earphones^ increasing in volume as 
the exact spot of the trouble is approached 
and diminishing as he leaves it. Ascer- 
LaJjiing the spot of the loudest buzz, the 
exact location is known and repairmen 
quickly restore tlie power lines to service. 

Protecting the ivater supply is another 
angle oi trouble shooting. Los Angeles' 
water bureau has perfected a pipe peram- 
bulator that detects spots inside steel water 
mains that have not received an adequate 
coating of protective enamel requisite to 



ual wire that has broken 
or sliort -circuited. 

Once the faulty wire is 
determined the Lund in 
machine operator runs 
low-voltage currents 
thi'ough the wire and also 
into the gi ound, A motor 
interruptor on the ma- 

CemnAM bildw fired a line acrdi-i 
£00 loot af water to ettabliih 
comrriiunicistiaii betweeiN banlk-i 





An nmergency cable car ferrra» trovblp 
acrofi o river^ aver a pipe br>v 
slung well above high water 

long life, A circular steel brush, 
electrically wired, establishes 
contact against the pipe surface 
and thi’ows off sparks when a 
bare or thinly coaled spot is 
encountered. 

Tii^ plant ginwth known as 
algae also receives trouble 
shooters* scruimy. Ultraviolet 
ray activity, scientists find, ma- 
terially increases this groT.vth» 
which is a threat to the purity 
of rese]’voir water. After ex- 
tensive experimentsp these sci- 
entists found they could fight 
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the algae 



4!pla^^,'b 









Paralysis Victim Uses Cycle 
Exercisine Limbs 



3i»{ 

with copper sii 

from a gun on a boat. Th^ gun actually is I 
a gasoline -engined blower mountcfd on a 
swivel. It shoots the chemical from 75 to J . 

100 feetr dispersing it evenly. 

^ One unique piece of apparatus in the ^ 

Los Angeles laboratories is the Weathcr- 
Ometer, which makes weather to order so 
th^t the best materials may be selected for 
protecting equipment from the elements. ' 

At the txirn of a switch the Weatl’icr-' 

O meter manufactures rain^ fog or sunshine. . 

Sunlight, the most deteriorating agent of 
these, is reproduced by suspending an en- 
closed violet carbon arc in the center of a 
revolving metal drum on the sides of 
in special holders are mounted the sam- 
ples under test. Temperature and humid- 
ity of the suri'ounding air are regulated by 
automatic controls and a ventilating fan 
^ operating in conjunction with a wati^r pan 
■ and spray. By combinations of stationary 
■ and revolving gprays, samples may be sub- 
ejected to a drizzle or a driving rainsLonn. 

Gas companies learned their great les- 
son in trouble shooting during a cloudburst 
over southern Californio. Thirty'-tlve 
miles noi"th of Los Angeles the raging San- 
ta Clara river tore out a 2G-ineh gas main 
from natural gas fields 200 miles upstate. 

Then out went a second pipe and the panic 
’was on. Only a 12- inch pipe stood between 
safety and disaster. The public knew only 
that gas pressure was extremely Iowh The 
■•area uses gas for practically all of its heat, 
most of its cooking, and some refrigeration. 

Only gas men, praying for the 12-inch 
line to hold, visualized what might happen 
> if it didn’t — disease sweeping through Loa 
Angeles^ 1,500,000 inhabitants; patients in 
unheated hospitals; perhaps an outbreak 
ol plague because flood-polluted drinking 
^ water could not be boiled. 

Trouble shooters scurried to the ^ot'* ' 
where the Santa Clara river inched higher 
and higher toward the remaining pipe, un- ‘ 
dermining the banks ■that supported it. 

Four men volunteers^d, then to«Dk turns 
-^swimming the river, carrying a line on —with a chemical 
which an emergency pipe might be sus- ^ pencil just intro- 
jiendecL One by one they failed and nar- ^ u c e d. After 
Vowly escaped drowning. Luckily the tching the 

_ inch pipe held and disaster was averted, tvsurface of the '^sil- 
Out of the episode has come a 81,000,000 ^>-ver" coin with a 
Job of trouble shooting — one that insures ^ knifct the pencil 
that never again will a fuel supply cutolf^point is moistened 
be possible. Recently, under almost iden- and touched to the coin. If it is counterfeit, 
(CorttErtypd iQ 1*6} a dark spot will appear at once. 



4 ^^ 



Sio:ed on thib cycle exercker, paralyiisi victim aper-- 
alfli pair al hand cranki and pedalt umuricmioucTy 



Aided by a homemade exerciser built by 
his father^ one jputh sttleken by infantile 
paralysis has regained sufficient muscular 
control to remain outside his "'iron lung” 
all day long. The machine, finished in* 
bright aluminum paint, was made of odd 
lengths of pipe, three sprockets, a chain, 
foot-pedals and hand-holds. The station- 
ary cycle is pedaled by the boy's feet while 
he grips the hand-holds. This helps devel- 
op arm . muscles weakened by the disae.se. ^ 



Chemical Pencil Helps Detect 
Coiinterfeit Coins ' 



C o u ri'VbVl^o i t 
coins can be de- 
tec t e d cj uickly 
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Hand Operated Belt-Lacer 
Easily Carried to Job 



tendon to insure constant and uniform 
pressure on the work. The backstop is 
conveniently adjustable so it may bo set to 
correspond with various diametera. Meas- 
urement of diameters is shown on an easy- ^ 
lo-read dial that registers from a fractioiv^'- 
^ of an, inch to five inches, plus or minus, 

^ 

" Breath Is Made Visible in Cold Air ^ 
By 200,000,000 Particles 

M ^ In every breath a person exhales thert^J 
^ are 200,000^000 particles that he^ make die | " 
breadi visible in very cold air, according lo ^ 
recent discovery made by Dr. George R. V ' 
aitp of Cainegie Inslilution of Washing^H^ 
tonj— The ■ matorii^^^f Iht! partleles^are- elec - 
^tricaUy charged^ some positively and oth- 

i 4 



1 

t 



atit Idctr on ^ittnd of convoniani hoighi if light 
vnou^h lo bo CBrritd to iho job by one oion 



^ Despite its lightness \vhich pernnits car- 
to the job^ a portable belt lacer de- 
^ veloping 30^000 pounds of pressure is so 
' powerful that it embeds the hooks flush 
^ with the surface of the belt. In one opera - 
^ \ lion it clinches the points so that they can- 
1 not pull loose, and it will lace one end of 
any belt up to six inches wide. Wider heltg^ 
handled by repeating the operation. 
— 

Gauge Measures Diameters' 
With Speed and Accuracy 

Speed of opera ^ 
tion and a high 
degree of accuracy 
are combined in a 
hand-type snap^ 
gauge for measur- 
ing diameters. 
There are two op- 
posed anvils, the 
lower one being 
adjustable, and 
the upper one be- 
ing held by spring 

f ^ 



ors negatively. On a cold morning, the 
moisture in the breath condenses around 
these particles. Such particles are common 
in the air over chimneys and the exhaust 
of automobiles. If the particles were not 
J exhaled, the breath would not be seen 
an open, snow-covered countryside^ 
the air is free of them. 

.-'W'/G ^ 

Sharing Brush Is Held Upright 
On. Three-Pronged Stand 

Shaving brushes should last longer 
retain their shape if kept on a 
pronged stand which holds them in an up- 
right positioit. In this way the bristles 
in a natural straight position, tho excess 
water and soap draining into the concave ^ 
^ase of the stand 



Prsn^i Mini ^old bfUlh Mpnght are ihown ol fh* Iftfl 
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OCCASIONAL TABLE 



O LENDER legs comhinq with plain 
^ lines in this table to n^ake it fit in 
well with almost any style of hnmc fur- 
nishings, And its joinery, while simple, 
requires enough careful fitting to appeal 
to the craftsman who has had some ex- 
perience in cabinet work. The table 
looks best in walnut, Pig, although 
mahogany, maple, sycamore or oak can 
he used. 

Begin construction with the legs. Fig. 
7. Tliese arc turned to size, mortised to 
take the side pieces and then fluted. 
This can be done in a lathe with impro- 
vised tools if you have no regular 
equipment for this work. Figs. 4 and 5 
show how a cutter on a flexible shaft 
can be used to do the work speedily and 
accurately. A hand shaper oi' drill can 
also be used as in Fig. 6. Shaper cutters 
aj-e fitted on the shaft of the drill, which 



:VVISIBLE 
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f steeLi? 

ifiASTENEA 

5L0TTEQ 



y 

WDHT1SC 

si'rtwoaj 



SEPTEMBER, 1941 



97 






X£J MOIOA I 



HAM& shaper 
m DRILL — 



5ALV. STRAP- 



CiL^FPE B^R 



D. HOLT 
HROyiELD IH 
_ GLliDE. X 



COLLAR EACH 



LAI HE 

TOOV 



TABLE 

LtCi- 



5LIDIN& 

C^RRIAGiE.^ 



Mvoao J 

BUACk=T 



LATRE 

SED 



L^JTTER 



sauA^iP- 



35 clamped to a ii'ciod bracket made for the 
purpose. This is set on the lathe bed and 
moved back and forth with the hands. Col- 
lars are used on each side of the cutter to 
serve as depth gauges. After one groove 
has been cut, the work is turned and the 
lathe spindle is locked before cutting the 
ncjct one. 

The perspective drawing in Fig, 2 gives 
a clear picture of the assembly. The front 
legs arc joined by the strips above and be- 
low the drawer h'ont. These are mortised 
into the legs as shown in Fig, 3. The rear 
legs are joined by a single 4 -in. piece, 
which is mortised into them and glued. 
Caie should be taken to wipe away the 
excess glue to prevent spots w^hen finish- 



ing. The drawer slides join the two pairs 
of legs together, a tier which the three- 
sided end compartments are built on. Note 
that these have splmo joints^ the ends of 
the members being cut at a 22 * angle. The 

pieces are first rabbeted for a y^-JUr ply- 
wood bottom. The table top is made of 
yi-in. material and is secured in place by 
means of steel fasteners mortised into the 
apron strips as shown in Fig. 3, The lids 
for the end compartments are pivoted to 
the table top with hinges of the invisible 
type. Small 11 ft- out trays fit in the end 
L-umparLments, and Can be made of ply- 
w^ood. The dravrer is made in the usual 
mannei'p and has a molded front with a 
drawer pull of the same material. 



Straightedge on a Wheelbarrow Is Hedge-Trimming Guide 







98 



Attached to your w'hcelbarrow by means 
of wood strips, a 10- ft, straightedge pro- 
vides a portable gauge to aid in trimming 
hedge. If metal guides are provided on the 
wheelbarrow to take the supporting strips 
of the gauge, it can be removed or replaced 
quickly. 



dWhen removing grease from a child’s 
sensitive skin, work a small amount of lard 
over the spot to soften the grease so that 
it can be wiped of! with a dry cloth. 
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Bricks Laid Along House Aid in Mowing Grass 



Laid end to end in rows 
around the foundation of 
a house, along the sides 
of a sidewalk or drive- 
way, bricks will keep 
gra!^ from growing at 
these points \vhere it can- 
not be reached with a 
lawnmower. The bricks 
eliminate almost all of the 
cutting which usually has 
to be done with hand 
clippers. If the bricks are 
laid flush with the ground, 
they provide a level place 
on which the lawnTnowcr 
\vheel w'ill ride so that 
you can cut the grass 
close to them. — Earl 
Bowsers, Athens, Ala. 




Steel Porch Mat Protects Grass in Front of Lawn Swing 

Sharp heels of children's shoes 
cannot dig up a law^n in front of or 
under a lawn swdng if the grass is 
protected with an old galvanized- 
wire porch mat as shown in the 
photo. The mat permits light to 
reach the grass, which grows up 
through the mesh with little inter- 
ference. The mat and swing can 
be moved around to different parts 
of the lawn or they can remain in 
one place throughout the season. 
In either case, the grass will not 
be damaged, 

— J ohn C. Burtner^ Corvallis, Ore. 

Small Brass Grommets Are Spread Easily by Using Hinge Pin as Driver 

When putting smaL brass grommets in a 
tarpaulin or other cloth a round-head 
hinge pin makes a good tool for spreading 
them. Used as shown, the pin is given a 
couple of light taps with a hammer to 
spread the grommet, which is then clinched 
down over the cloth by a flnal tap of the 
hammer. 

—Peter B. Horsley, Calgary?, Alta., Can. 



C Cypress, cedar or redwood are best for 
making window boxes as they stand mois- 
ture better than many other woods. 
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HOME 



WnicfiaFar i:laoinfl(t b-y cpv«ring iF M^ith 
fl cl-ftl'h Cir^d blowing diri o-t>|-d 

Ihfl cFeFh wi"h a M-acvUm 



itn^^ATOR dOVESED 
WITH AQ*.MPOiJTH 



VMOiUM- CLEiWiEH 






LdFp, □ pic^B^F (jrtheri'n# Fledt Fe iFin 
bock -pi ti Ftiigli chair formi □ pJI> 
Ig-w pockcF Ehat cpn t» fsraovsd 
f*f i^whcf-t^i-tTg wlifrra sailed 



ll ytiu kaep j^aufT d«yl1^pbphni jn q 
pail, you €flrt oli« tttsr^ ^■h|^ line 
wilh fHb pii^s by be-ncFing llio boil 
Ip prPwlAf <1 f'«( ai be-loA^ 



Wh*iv cowing cer^i *FT Ui» cob, uw 
On pct pick in one end af a hosndlB 
ond f «F I ht oFhcir «tid PA o ifcrkfl iSn 



K-Rg& gflMSH 
□VER DRAIN 



OAlOi 

B^NT. 



nJtJTHE^IN^ 

IKEPTOIPJ^IL 



Sol □ ^CFubbrvsh pver ib^ l-treirlf^r oF ypuc sli^l( >vhllo 

^VESibing^ v^gDlaiblBi under a foiucir] FP dvard clp^g^ng 

iFroiiter rtiilt Utstf«i on<J Ucims 



FlAt&a. 

SLApt 



Buttanf onp- afl' gorm^nll 
^kily wilh a razoir bind* pr 
knife wfibegt domoging Ihri 
doFh by balding pn. pfdinpry 
ca^Tib iindfrf tha but+ows 
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Ti.pfd mr pkijg enci ni □ Jang 
ml-c^nlion coed^ a li^nglh ot Stiff vVira 
&h[Swn.b£-low providHK aKgndy 
rufll en whieb I he- Irte tnd pF FFic card 
unwji bp Wi^und whtli por in u-H 



p(TE Ni^ON STRONG W! Rt 

CORD 



ViOOO STlIlP 



■4TH SPOh!0E 



GLQVt 



tubb«r h<?th sp«n-g* atrcieh«d 
tp thif Ip war and af □. doaf- to 
£Pn1acl Fha F]P4r prcv-idtl t> frk- 
licn-S>‘p# flfrp rhoh It tf\wayi 
raadj^ for uid wilbaul ilnapi^ 



Ld;^ lh>c cdgas oE bDl-hroam iLna-- 
Faun* ovigr Et w^cd ilrip 

pIpiiTflij under fch* Ruorier-reund 
rnaldm^. TFiJi raius iho edg^ oE 

lind^tum f4? k$Pp Ouj -watfrr 



MDLOI^fla 

LlNOLEiJhA 
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stitute. When a nail is usedt it is best to 
clamp the joint until the glue dries. This 
repair can be used on ohair rungs b)r plug- 
ging the hole over the screw. 



Bulb-aiid-Tube *'MalIets” to PLay 
This Table-Croquet Game 

Children will have a lot of fun with this 
table game, which is played similarly to 
lawn croquet' but instead of using a mallet 
to drive the ball, H is blown through the 
wickets with a blast of air produced by a 
rubber bulb through a length of tubing. 
One squeeze of the bulb is considered the 
£ame as one stroke wdth a mallot. Plywood 
or pressed w^ood will do for the court, and 
the balLs arc made of cork. 



Foot Switch for Power Tools 
From Socket and Hinge 



PL ■ I 5Wi‘'Cfi 
ftOOD P£tAt 



Desiring foot switches to control my 
iiome workshop machines, I made some in- 
expensively from pull^chain sockets or 
switches and spring^type door hinges. 
Each switch consists of a socket and a hinge 
mounted on a right-angle frame, the pull 
chain of the switch being fastened to the 
hinge so that a press of the foot on the 
latter starts or stops the machine. 

— D. C. Nicholson, Webster Groves, Mo. 



Broken Leg of Rocking Chair 
Repaired With Long Screw 

If the tenon at 
the lower end of a 
rocking- chaLr leg 
break.s oflf^ you can 
repaii- it w'lth a 
long, slender wood 
screw* First, be 
sure that the bro- 
ken portion of the 
tenon is firmly 
glued in the rock- 
er. Then drill a 
pilot hole through 
the rocker^ tenon and leg, counterboring it 
on the underside of the rocker. Now force 
glue into the hole and then drive in the 
screw. If a suitable screw is not available, 
score the sides of a nail and use it as a sub- 



Latch of Ice Box Shimmed 
To Take Up Play 

If the catch on 
your ice box has 
worn so that it 
does not keep the 
door closed tight- 
ly, shim the por- 
tion of the latch on 
the door with a 
piece of cardboard 
placed behind it. 

This will coinpcnsate for the wear between 
the latch boJt and the catch so that the 
door will fit tightly. 
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Underground Tank Cools Water 
Coming From Faucet 



A tank burled underneath the basomont 
floor directly below the sink assures a sup- 
ply of cool drinking water from Ihe faucets 
in our home. With this armugementj it is 
unnecessary to drain a long line of pipe to 
get cool water, A 10-gaL hot-water tank 
was used^ and it was connected into the 
water line as indicated. 

— R, Boettinger, Englewoodj N, J. 



wood-disk float placed on the top layer of 
sand under the downspout from the eave- 
Irough seiwes as a splatter shield to pre-^ 
vent disturbing the sand. 





Bit Holder From Coil Spring 
Fits Dtill'Press Standard 



Drills are held 
fliTiiIy within easy 
reach if you keep 
them in the coils of 
a spring stretched 
around the stand- 
a3'd of your drill 
press. The spring 
used for this pur- 
pose should not be 
too stifT; just stiff enough to grip the drills 
and yet have them easy to remove. 





teriiig OF numt 
ing punches 
wood, you 



Carbon Paper Aids in Stamping 
Letters on Wooden Articles 



When using let- 
number- 
on 
can 

iiicxi. 1 . L. 1 V mdenta- 
tiona stand out 
clearly by using a 
piece of carbon 
paper. This is 
placed between 
the work and punch before making the in- 
deiilalion. — T, G, Sutherland, Chicago. 



Inexpensive Filter for Cistern 

Anyone can 

make this filter at 
practically no cost 
to clean water 
from a roof before 
it enters the cis- 
tern. It consists 
essentially of a keg 
filled with alter- 
nate layers of sand 
and charcoal 
through which the 
water must pass. 
An outlet pipe in the bottom of the keg 
projects well up Into it and is covered with 
a tile. Water first passes through the sand 
and charcoal^ then flows up inside the tile 
where it enters the outlet pipe. This tile- 
and-pipe arrangement serves as a trap to 
keep sand from entering the cistern. A 





Drafts Under Baseboard Stopped 
By Felt Weatherstripping 

In many houses 
that are ten to 
twenty years old^ 
tests have shown 
that cold floors are 
sometimes caused 
by air entering 
under the base- 
board and quar- 
ter-round mold- 
ing from the outside walls^ A good way to 
stop this trouble is to glue felt weather- 
stripping to the Underside of the molding. 
When replacing the latter, press it down 
fiimly to compress, the felt and make a 
good air seal. 

— John W. Schulz, Bay Shore^. N. Y, 
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Dutch Windmill 

JitcteSi ga^xh^ todh 



By R. W* Madden 

A DDING a picturesque 
^ touch to any garden^ 
the Dutch windmill shown in 
Figs, 1 and 2 provides space 
for storing garden tools. If the itiillT w^hen 
fitted with the sailj is too large for your 
yardf it can be made smaller by reducing 
the dimensions proportionately. Fig* 5 
gives a choice of three types of founda- 
tions upon, which to erect the fi'amework 
for the full-aiz:e mill as dimensioned in 
the dra’wings. The wall tjqie, while re- 
quiring more work, simplifies construc- 
tion of the doorway and the fi-amework. 
Bolts embedded in the concrete are used 
to anchor the sill. After a suitable form 
has boon set upt fhe wall is poured 
and allowed to harden, an octagon -shape 
siU of 2-m. stock is cut as in Fig. 3, toc- 
n ailed together and bolted in place on the 
top of the wall. Then standai-d 2 by 4-in. 
studs are cut to length and nailed over 
each ioiiit of the s.l 11. A 13- degree cut on 
each end of the studs: will give the fraine- 
work the correct slant. The position of 
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the various braces and head- 
ers between the studs is given 
in the sidoj front and rear 
views in Fig. 9. At the top^ a 
plate corresponding in shape 
with the sill is fitted and upon 
tills the head-and-sail assem- 
bly is set. FoJbw Fig. 7 in 
cutting the parts to make the 
head, which when assembled 
should look like Fig. ta. The 
lower ends of the braces that 
support the gallery 
joists can be set in 
when it is 
jB poured , Fig. 4. or they 

can be fastened to the 
K I wall with nails made 
jSl I for the purpose . Hslf- 
I inch stock is used to 
1 floor the galleayp aft- 
which the railing 
^ is added. The top rails 
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are half- lapped wliere they 
meet at the corner postal 
allovyiaig the ends to extend 
in a cross. ClaphoaidSp O-G novelty siding 
or wood shingles may l>e used to cover the 
tower and head. If shingles ai'e used, first 
cover the framework with sheathing 
boaids. False doors and windows are add- 
ed to the f^ont^ the laller being made up of 
nan ow strips assembled as in Fig. 8. Tiion 
the back opening is fitted with a door of 
batten consti’uetion. 

Now to build the saib Fig. 13 shows what 
the shaft looks like. This is shaped with a 
tenon at one end to engage a wood bearing 
fitted inside the head as shown in Fig. 12, 
and rounded near the center to hear at an 
angle in a concave groove at the front 
After thisp morttscs to receive the arm 
braces are cut through at right angles. To 
the face of these braces are screwed the 
arms carrying the blades of the sail. Each 
blade has a twist or pitch. This is obtained 
by cutting %-in. notches in the arm an 
equal distance apart to receive the strips 
forming the latticework blade. Beginning 
at the outer end, the first notch is cut from 
corner to corner or 45 degrees. See Fig. 10. 
The next one is cut at a slightly less angle 
and so on until the last notch at the oppo- 
site end becomes nil In other words^ the 
strip next to the hub is nailed to the face 



of the arm as In Fig. 11. The arm of each 
blade is attached to the brace extending 
through the shaft with 2^4-in. screws- ^ 



Eraser Protects Glass Cutter 

Instead of 
thi'owing a glass 
cutter in a box 
with other tools 
whei'e the cutting 
disk is likely to be 
damaged^ protect 
it with a pencil 
eraser of the shp- 
on tjpe. The eras- 
er also helps prevent the cutter from rust- 
ingp especially if you put a drop of oil on 
It before putting the eraser in place. 
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"Squeeze” Clamp Made of Wood 
Useful on Delicate Work 




A favorite with violin makers, this wood 
sque^zo clamp is especially useful for 
model work^ particularly when using ce- 
ments that hold best with moderate pres- 
sure tnainlained steadily, A jaw opening 
up to IS in. is practical with this tj^pe of 
clamp. Red fiber is excellent for the jaws 
in the smaUesl sises, with maple or hickory 
tlxe choice for the larger sizes. Tlie mortise 
in the sliding jaw should be larger than 
the bar^ it should be fitted with keys, 
either of maple or fiber. All wood parts 
should be sanded smooth and finished with 
two or lliree coats of shellac rubbed down 
well with fine steel wool. 

— Clyde Biiker^ Kansas Cityn Mo, 



Receiver on Punch Catches Waste 

To avoid scat- 
ter ing vraste 
punchmgs on the 
floor when using a 
paper punch, sol- 
der a y4-m, copper 
lube to the punch, 
cap it with a pen- 
cil eraser and 
paint the tube as 
indicated. When 
full, the punch 

108 



■ FAPtR 




PLNCJL (SLIP-ON TVPfJ 



forces the eraser cap down and brings the 
red portion of the tube into view, indicat- 
ing that the receiver should be emptied. 

— Axel E. Ogren^ Chicago. 




Have you ever 
had your reel 
loosen and become 
wobbly^ or even 
drop off when 
playing a fish be- 
cause the seat slip 
ring worked 
loose? If so, you 
can avoid this in 
the future by fit- 
ting the ring with 
a thumbscrew. 
Drill a hole 
through the ring 
and solder a nut 



hUI TKUMB 
SCRfTV MLOERED 
TO B£EL UOCK 



Thumbscrew Locks Reel Slip Ring 
In Place on Fishing Rod 



over it Their turn the screw into it and 
against the rod. 

— G. L. Beck, Tacoma, Wash. 



Lawn Rake With Striped Handle 
Easy to Identify in Grass 

As a safeguard against accidents caused 
by stumbling over a lawn rake left lying 
on the grass, one home owner painted the 
handle of his rake as shown. Black and 
white paint was used to stripe the handle 
and make it more noticeable. 
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\ NY BOY can make spending 
^ money and gain valuable biisi- 
ness experience by casting rubber 
stamps for business men and for his 
frLeiidSr Little equipment is required. 
Just a toy printing out^it^ plaster of 
paris and some flexible rubber mold- 
ing compound. To begin, first set up 
the type for the stamp in the holdei-, 
Fig. taking care to space and ceii- 
ter the lines. Then screw the holder 
to a molding board, which is a thin 
piece of wood nailed to margin s:trips. 
Fig, 2. These ai^e just wide enough 
to he type high when nailed in place 
as indicated in Fig. 3. 

Using vvood spacers, fill out the 
ends of each Unc to tho margin strips. 
Pit the spacers in place rather tight- 
ly ^ as a close fit helps to keep the let- 
ters in place and tends to make a neat 
plaster east. Even up the type hy 
placing a wooden block over the as- 
sembly and tapping with a mallei. 
Sniall cracks and irregularities that 
may show behveen the spacers, holfl- 
cr and the margin strips, should be 
filled and smoothed out with paraffin. 

Next, a retaining form for the plas- 
ter of parls is screwed in place on top 
of the margin strips. This is bevekNl 
and is coated lightly with machine oil 
before asEembling^ after which the 
entire assembly is greased lightly all 
over preparatory to filling with plas- 
ter of paris. If it is desired to mal^c 
more than one rubber stamp at a 
time, a multiple molding boai’d 
should be set up, using several type 
holders. In this case the plaster re- 
taining form is clamped on the out- 
side margin boards and the whole as- 
sembly i$ handled as a single unit. 
For the first attempt, however, it is 
advisable to make only a single rub-- 
ber stamp. 

As sharpness of the letters and 
clearness of the details arc very im- 
poi^tant, only a very good grade of 
dental plaster of paiis, absolutely 
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free from lumps and lari^e pai’ticles^ should 
be used. Add enough plaster to water to 
make a thin mix, and pour into the mold, 
Fig* 4. Immediately after being fiUed with 
plaster^ the assembly should be picked up 
and jarred by tapping on the Under surface 
of the molding board to remove any air 
bubbles that might form in the plaster. Al- 
low the plaster to set thoroughly. Remove 
the retaining form, and Very carefully lift 
the finished cast from the mold. Turn the 
cast over and brush off bits of plaster or 
other material. To prevent the molding 
compound fi‘om sticking to the plaster, 
grease the impression lightly. 

Rubber molding compound comes in two 
types, vulcanized and un vulcanized, both 
of which ai'c ready for use. To make the 
rubber stamp^ the plaster cast is placed 
face up inside molding frame^ as shown 
in Fig. 5, and the molding compound is 
poured over the impression, Pig. G, taking 
care that all small spaces are filled and 



contain no air bubbles. Jarring the 
mold, or going over Ihe surface with 
a soft brush aids in removing bub- 
bles. The compound is spread with a 
spatula over tlie plaster mold to aii even 
thickness of about lin in. The rubber is al- 
lowed to set in air for a day or until press- 
ing the surface with the fingernail does not 
leave a permanent mark, 

After settings the rubber impression may 
be peeled off the plaster cast and trimmed 
to size with a pair of sei-ssors. If die vul- 
canized grade of rubbor moldirig con^ pound 
has been used, the stamp is now ready for 
mounting. But if the linvulciiniiced com- 
pound has been used, the stamp must be 
cured by immersing it in boiling \vater for 
about an hour. The finished stamp is fas- 
tened vdth rubber cement to a piece of 
sponge rubber and the whole mounted on 
a wooden block with a handle. 



Built-Up "Prop" ^o^ Model Plane 

Long propeller blanks for model air- 
planes can be made from short blocks of 
balsa wood by cutting diagonally across the 
stock and then cementing the two pieces 
together. After the glue has dried, the 
blank is shaped in the usual manner. 

— Ray J. MaiTan, Kansas City , Mo. 
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Wall-Angle Gauge Aids in Building Cupboards 



Ag very few plastered 
waUs form a perfect right 
angle^ it is rather difficult 
to lit cupboard and closet 
slielves accurately. Rare- 
ly can a shelf lK>ard be 
cut square across the 
ends and be made to lit 
snugly* This gauge will 
assist in getting the exact 
length of the shelf boards, 
and at the same time, se- 
cure the proper end cut. 
In use, expand the gauge 
until it fits snugly into the 
shelf space and the end 
pieces conform to the an^ 
gles of the walls. Tighten 
the thumbscrews, and 
place the gauge on the 
work to be cut. Mark both 
ends and cut on the hnes. 
— A. L. Kaser, Niles, Mich. 




Grease Gun and Altered Fitting Used to Reglue Furniture 



With this fitting and a clean gi ease gun, 
glue can be forced into a loose joint of a 
piece of furniture without taking the joint 
apart. The fitting consists of a wood screw 
having a pinhole drilled through it and 
then soldered to a regular grease fitting. In 
use, a pilot hole for the screw is drilled into 
the joint to be repaired, after which the 







fitting is driven and glue forced into llie 
joint with a gun. Thou the fitting is re- 
moved, the hole plugged and clamps ap- 
plied to the joint until the glue dries. All 
glue must he washed from the gun and fit- 
ting before it dries or the gun is laid away. 

— Benj. Nielsen, Aurora, Nebr, 



Screen Wire Removes the Skin 
From Can of Paint 





When 1 have to 
set a partly used 
can of paint away 
for a while, I sus- 
p 0 n d a disk of 
screen wire about 
Ml in. below the 
surface of the 
paint. Then, if a 
skin forms on the 
paint, lifting out 
the disk of wire 
i-emoves it in one 
piece, Two lengths 
of fine wire tied to 
the disk with their 
upper ends under the lid will hold it in 
place. — C. W. Colburn, North Weare, N. H. 
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Picnic Tablecloth Held Down 
By String and Clothespins 




It i£ not difiicult to keep a tablecloth laid 
for a picnic dinner from blowing up if you 
use four clothespins and a couple of lengths 
of string as indicated. In use, the clothes- 
pins are pushed into the ground at each 
corner of the cloth. 



Fishing Fly and Plug Improvised 
From Easy-to-Get Materials 

In an emergency, try one of these fishing 
lures^ The cork bug is simplicity itself^ yet 
has proved very effective. It is made from 
half a cork^ feathers and strong linen 




thread. The cork is slit to take the hook^ 
which is tied tightly to the cork. The 
feathers or bucktail can be worked in and 
tied to suit. The plug show'n in the lower 
detail is made from a clothespin. The head 
is cut off at an angle, and the legs are 
shortened, the spacing bctwreen them being 
widened by whittling. A small screw eye 
is put in the head end and a treble hook is 
pivoted between the legs with a small 
screws — Roy F. Kaiser, Milwaukee, Wis. 



This Simple Drawing Table Folds 
Into a Small Space 




For the ai'tlst ivho needs a drawing table 
only occasionally^ this leaning table is just 
the thing. When unfolded it can be leaned 
against a wall for support, or a chair can 
be used to support the free end of the 
boai’d. The braces can be adjusted to any 
desired angle^ and are not even essential 
when the table is used with a chair. Slots 
in the legs permit rapid adjustment of the 
table braces, which are locked w^ith bolts 
and wingnuts. 

— C. C. Caswell, Clarinda, la. 



GA piece of adhesive tape stuck on the 
underside of an oilcloth where the table 
corners are rubbed will double the life of 
a neiv cloth. 
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Silent ”ButIer^^ Informs Callers of Your Absence 






PAL GLASS. 



By putting a single- pol-E+ dou- 
ble s^ritch in you]’ door- 
bell circuit, it is possible to info mi 
cullers immediately when they 
pusti the beJl button that you m-e 
not at home. Before leaving the house, 
merely throw the switch and when the 
button is pushed, instead of the bell ring- 
ing a light will outline your message on a 
photographic negative. The negativej two 
lamps to illuminate it, a pushbutton and 
your nameplate ai-e all assembled in a 
small box as shown. The method of wiring 
the lamp and bell circuit is given in the 
lower detail. To make the negative, letter 
the message on showcard stock about 24 
by 3-0 in. with 1-in. letters in black and 
then photograph it. The exposure should 
be such that the letters will be clear \vith 
the contrast between black and white as 
great as possible on the negative. Sand- 
wich the finished negative between two 
pieces of glass — opal glass at the tront and 
a deal’ glass at the back. Then install the 
lamps in the box and assemble. Series- 
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BELL — 



type lamps and sockets used on Christmas 
trees w^ill do if your door-bell transformer 
delivers 12 volts. The nameplate can con- 
sist of your name lettered on cardboard 
and placed behind dear glass in the other 
window of the box. 



Hat Pegs Anchor Tent in Sand 

Wlien you pitch 
a tent on the 
beachj paddle- 
shaped pegs like 
the one shown w^ill 
anchor it securely, 

The broad surface 
of these pegs t.vIU 
stand considerable 
strain without 
pulling out^ 
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For more light in a lorge kirihen, parr of cm outside 
woll ii removed and bricks lubstitulecl— oH tbo 

wuy from ihe Jovd of the cobhet CDunkor to ceiling 
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CABINEfS AND BENCHES 
ARRANGED TO AVOID 
NEEDLESS WORK IN HOME 



Kitchens 






By R. O. Buck 



V/fODERN kitchens are designed not 
^ only for appearance taut also for the 
purpose of effectively reducing unneces- 
sary movements and needless steps in 
storing delivered food; in preparing it for 
the table; in having dishes^ cutlery and 
utensils aiTangcd within easy reach from 
the place they are used and also within 
easy reach from the place they ai e cleaned. 
It’s surprising how much less tiresome it is 
to an^j^one who has a kitchen in which work 
can be accomplished efficiently with miiii- 
mum effort. In a well planned kitchen the 
basic idea of arrangement is somewhat 
similar to the idea of a production line in 
modem industry — the raw material comes 
in at one end and the prepared food 
goes out at the other. With this in view, 
the ideal kitchen has the refrigerator near 
the outside entrance, ^vith a counter or 
tatale near by on which delivered foods may 
be placed befoi'e storing them in the re- 
frigerator or cabinets. The stove should be 



located near the dining-room door for con- 
venience in serving^ and the sink should 
be set about midway between refrigerator 
and stove. Figs. 1 and 2 show two layouts 
of efficient kitchens. Although the shape 
of your kitchen^ the location of doors and 
windowSj etc.^ may not conform to either 
of these examples, the basic “triangle” ar- 
rangement between refrigerator, sink and 
stove ^lould be maintained. 

Most kitchen cabinets consist of base 
units provided with counters and 
units spaced from 15 to 18 in, above the 
counters. WaU units may extend clear to 
the ceiling and the Upper sections are used 
for storing articles seldom needed. In case 
the wall units do not extend to the ceiling, 
the space above them is often boxed in for 
appearance. Dimensions of cabinets de- 
pend to a groat extent upon the space you 
have available although the basic con- 
struction is shown in Pig. 4. The details in 
Fig, 3 show adjustable shelf cleats and 
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frnniing of the upper per- 
lion of a cabinet if it is 
extended to the ceiling. 
Base cabinets should be 
from 34 to 3fS in, high and 
not less than 24 in. deep 
for greatest ixjnvenience+ 
Wall and ceiling cabinets 
are generally 12 in. deep. 

Drawers of several sia:es 
give the greatest convenience and should 
predominate in the base sections. A recess 
under the front of each base cabinet pro- 
vides toe room. 

When wall units end at a window a 
squai^e corner is more or less objectionable 
because of the '"^box-like" effect, and there- 
foi e an open shelf arrangement as shown 
in Fig. 5 is preierabic. Base units next to 
doors may be arranged likewise to avoid 
the menace of sharp corners. Wood cases 
should not be located over gas or oil stoves 
because of fii'e hazai’d and because the 
cabinets in such a location are hard to keep 
clean. In designing your kitchen you may 
find it necessary to build cases around cor- 
ners, in vvhich case the an-angement in Pig. 
7 can be followed. The hack of the cabinet 
may he set diagonally across the comer to 
prevent pushing articles out of reach. 

Deep trays, bollle drawers and other 
conveniences may be built into base cabi- 
nets if there is sujfFicient space. Fig. shows 
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how mixing and cutting lM>ards may be 
made to slide under the top and Fig, 8 pie- 
tures a convenient ^lide for clamping a food 
chopper or other similar equipment. A 
deep draw^er for pots and pans is shouTi in 
Fig. 9. The partition provides a sepai'ale 
compiirtmerit for covers- Racks to hold 
jarsj cans» and many other articles may be 
attached to the inside of cabinet doors as in 
Fig. 11, This drawing also show's Itovv cut- 
lery drawers ai'e divided with paiUtions. 
Articles placed in deep rabinels are often 
difligiilt to reach without kneelings but this 
is avoided if shelves are made to slide as in 
Fig, 16. For many small articles, such as 
^ipices^ an intermediate^ half- width shelf Is 
convenient. A special metal bin may be 
installed for flour as shown in Fig. 10. Such 
a bin slides on metal strips fastened to the 
underside of a shelf so that it can be re- 
moved for filling. Space on counters under 
wall cabinets may be utilized for keeping 
motor -driven mixers ond juicers as shown 
in Fig, 13, 

Tj'pes of cabinet doors are shown in Fig. 
14. TTie flush type is popular because of 
the ease with w»hich it can be cleaned, ah 
though many people prefer the panel type. 
Tf you do not care to make your owti doors, 
you can purchase them from mill work 
dealei'^s, Standai-d sizes of panel- type cab- 
inet doors ai’e given in Fig. 15, which also 
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contains data pertaining to si^es of flush- 
typo, plywood -door stock. For the lip type 
of doors your case openings should be 
made % hir smaller each way than the 
door size to aDovt" for a Vi-in. lip and 
in. clearance all around. Lip drawers and 
doors require less accuracy in the fitting 
but do not give quite the *^strcamliiie^' ap- 
pearance often desired. Fig. 12 gives a 
table of standard size drawers that are 
available. Chromium- plated hinges of va- 
rious types are obtainable, some of which 
are shown in Fig, 20, 

An old sink in good condition and not 
too badly located^ may often be utilized. 
Fig. 22 shows how a cabinet may be built 
under an old sink. The framework for 
such a cabinet is show'n in Fig. 21^ and 
Pig. 23 gi ves details of construction. How- 
evei'p in most cases a new sink is suggest- 
ed. The cabinet to house the sink is built 
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similar to base cabinets. Fig, 18 gives the 
general idea. The sink Ls of the flat- rim 
type and is provided with a polished metal 
rim which forms a seal between the sink 
and the top material. 

The top or counter surface of base cabi- 
nets and the top of the sink cabinet may be 
covered with hnoleum or other hard-wear- 
ing, waterproof covering material. Stain^ 
li^s metal moldings sh o\m in Figs. 17 and 
ly are us&S to give the finishing touch to 
<!oumer and sink tops. 

As walls around sinksp stoves and coun- 
ters are subjected to splattei Lng of water 
and grease, they should be protected with 
tile board, linoleum or a suitable wall cov- 
ering. On the floor you can use linoleum 
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or rubber flour tik. Adequate lighting in 
the kitchen is aLso essential. Counter lights 
ntt ached to the underside of wall cabLnets^ 
as in Fig. 24 should be of the tube type, 
conlrolled at the light. Flush ceiling lights 
over the sink are available in the t^^ies 
shown in Fig. 25, Bo.sides these, cei^trally 
located celling light and a light over the 
stove plus a number of flush recep- 
tacles to attach electrical appliances should 
be pi'ovi<led at convenient places. 
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Jig Aids in Cutting Wood Disks 
With a Coping Saw 




Cutting of wood^jn diidcs with a coping 
isaw can be done quickly and accurately 
with the aid of this jig. It consists of a 
large wood block cut out at one end and 
fitted with a sheet-metal guide to take the 
saw blade. The work is pivoted at one side 
of the block and is rotated against the saw, 
which is held in one of the notches in the 
guide. — ^Stephen Kramerich, Detroit^ Mich. 



Flywheel Improves Operation 
Of Model Locomotive 

Uae of flywhecb on my worm-driven 
model locomotives has improved their op- 
eration as there is no sudden locking of 
drivers when the power is tui^ned off, and 
the running is smoother on long stretches 
of track. Ease of operation on curves dua 
to the torque of the wheel is also obtained. 




The type of motor drive as well as the in- 
terior end track clearances will govern the 
placing of the flywheel. In many cases^ it 
will be nchccssary to usc split wheels in 
order to get them in place. The details 
show how such wheels ai-e clamped to the 
shaft^^ The wheels can he cast from lead 
and turn€Hl to size. Small gyroscopes and 
other toys are abo sources of flywheeb 
suitable for this purpo.^, 

— Earle T, Orchard^ Providence, R. I, 



Soil Bands From Open End Cans 
Permit Easy Transplanting 

To avoid interrupting the growth of 
seedlings when transplanting them, start 
the seed in containers or soil bands made 
by cutting out both ends of small tin cans 
and placing them in a shallow cake tin^ 
Pill the cons with rich garden soil, adding 
a Vz-m. of soil in the bottom of the cake tin. 
Pbnt two or more seeds in each can and 
then thin them later to the most vigorous; 




seedling. Water regularly, but pour the 
water in the cake tin and not on top of the 
soil in the cans. A week or so before trans- 
planting, set the toay outdoors tor an hour 
or two each bright day. When you trans-^ 
plants dampen the sod in the cans and you 
can push soil and plant into a hole in the 
ground without disturbing the i-oot system. 

— W. C. Lammey, Naperville,, IlL 



C[A mouse trap attached to the inside of 
your cupboard door or on the pantry wall 
makes a good holder for folded paper sacks. 
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Folding Cloth Tepee Gives Privacy at Beach 
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You It hnve bot1r prlvoey and on hot dnyi 

at ititi bench if yea hnve this latdin^ tepee which 
1 % carried an the cnr mnnia’Q beard. Four pnlit 
pre fnelened ta^ether nt nne end with n tlial 
rmg. Thi envering; may b« canvav or muilin, cut 
in three triangular piecei and sewed together^ the 
bnriem edge is himmed and tacked tn the pa1<-t 
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Shield Protects the Bearings When Using Grinder in Laihe 



If you use a grinding wheel in your lathe, 
a piece of hose sUt along one sidle and 
placed over the headstock as ahown, will 
keep dust thrown o^ the grinder from get- 




ting into the bearings. A 3^-in, length 
of 2-in. radiator hose will provide a good 
shield on most lathes. 

— ^F. Hegemeyer, Monterey Park, Calif. 



How to Make Library Paste 

An inexpensive paste can be made as 
follovrs: Work wheat flour^ 2 lbs,, into an 
even paste with cold water, 1 qt. In a sep- 
arate container^ alum^ 1 oz,, is dissolved in 
hot water^ 4 oz. To complete the mixture, 
slowly pour the flour- paste solution into 
boihng water, 3 qts., while stirring vigor- 
ously, If the paste does not thicken imme- 
diately to the consistency of mucilage^ con- 
tinue boilingp while stirring, imtil it does. 
Then stir In the alum solution. 
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Handy Shoe-Shining Foot Rest 
Folds Into Dresser Drawer 




Pivot this simple foot rest to one side of 
the lower drawer in your bedroom dressei' 
^iid it will always be handy lo shine your 
shoes. When not in use, the foot rest folds 
down inside the drawer out of sight. 



Simple Homemade Barometer 
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All you need to 
make this simple 
barometer is a 
glass bottle fitted 
with a screw cap, 
and a length of 
glass tubing about 
the size of a lead 
pencil. First bend 
the tubing over a 
gas flame to fit in- 
to the neck of the 
bottle and extend 
up the outside its 
full length. Then 
drill the cap to 
take the tubing 
loosely. Also drill 



a cork to take the tubings and fill the bottle 
about half full of water. Wow start the 
cork into the bottle and screw the cap on 
part way. Insert the tube and tui'n the cap 
up tightly. Provide a hanger to hold the 



bottle in an inverted position and the job 
is done. Paint the word '^cloudy^^ near the 
top of the bottle; “change” at the center, 
and ^^dear” near the bottom, 

— ^Merle Jeronimus, Duluth, Minn, 



Kinks in Hoop of Minnow Net 
Protect Mesh From Rocks 

Damage to your 
minnow net 
caused by contin- 
ually scraping it 
on rocks in shal- 
lovv streams can 
be avoided by 
placing the hoop 
in a vise and 
bending sharp 
kinks in it. The 
net loops will then 
slip into these 
notches when pulled in the water and thus 
bo protected from sharp edges of rocks. 




Notch in Lathe Pulley Is Giiicle 
In Replacing Turning 

Filed in the 
flange of the bell 
pulley, a notch 
serves as a guide 
in replacing a 
piece of turned 
work in exactly 
the same position 
after it has been 
removed from the 
lathe. Before removing the tvork, the pul- 
ley is turned to bring the notch on top^ 
after which the upper spur indentation is 
marked on the work with a pencil. 



Erasers Provide Tips on Cues 

When a new tip 
is needed on a cue 
of the type used 
\vith toy pool ta- 
bles, a slip“On 
eraser will servo 
the purpose nice- 
ly. Sand or grind 
oil the end of the 
eraser to the shape 
shown, and then glue it on the end of the 
cue. — R. M. Dunbar, Monroe, Mich. 
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This Insulated Dog House Has a "Skylight” Roof 
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Cool ill .summer and warm in winter^ this 
insulated dog house is Hke a room with 
a transparent roof. If located in direct 
sunshine^ the roof can be covered with a 
canvas shade. In extremely cold weath- 
er a quilted pad is bid under the canvas. 
Outdoor plj^vood simplifies construction 



and adds rigidity because the sides and 
ends are single pieces. A circular vent in 
the rear wall has a pivoted cover for ad- 
justing ventibtion^ and is screened on the 
inside. Strips of canvas on the inside of 
the door pei-mLt easy entrance^ yet keep 
out insoets and prevent drafts. 



Lightweight Ice Box for Camp Has Cardboard Insulation 



Here is an ice box that is easy to cany 
on camping trips, and it will keep fish or 
other food fresh on a very small amount 
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of ice. It consists of a square 5-gaL oikan 
inside of a wooden box with corrugated 
cardboard packed in the space between 
them, A cleans sMny can is best as it will 
tend to reflect heat. The bottom is cut out 
and the can inverted so that the filler hole 
is on the bottom where it serves as a drain, 
which can be closed when carrying the 
box in a car, A piece of hard-pres-sed board 
inside the can reinforces the bottom. The 
top of the box is hinged and it has a ihin 
piece of wood on the underside to flt down 
in the can to provide a good seal. A suit- 
case handle completes the job. 

— N. E. Davis^ San Antonio, Tex. 



CPeanut butter may be kept fresh when 
it is stored by standing the jar upside down 
in the cupboard so that the oil will go to 
the top. Then, if the jar is turned right 
side up a short time before using the oil 
will again seep through the butter. 
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Convertiti" the Rimabout 
Into a Cabin Cruiser 
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T ^ ^'iLKTHER your boat is to reTnairi a 
' ' runabout, or iii to be made into a 
eabni cruiser, tViere are one or two final 
things to be done, in either case, before 
it is launched r First a means must be 
protuded by which the gear-shift lever on 
the engine can be controlled from the for- 
ward cockpit as well as aft. The cutaway 
view in Fig. 147 shows how this may be 
done by linking the engine lever with a 
second lever pivoted beloiv the floor boards 
in the forward eompartmemt. If you wislii 
a duplicate of the engine gear-shift lever 
can be cast in bronze, using the original as 
a pattern, or one may be shaped from cold- 
rolled steel. A liR-out floor panel like the 
one shown in Fig. 14S makes it handy to 
get at the forward lever when nece^saiy . 

The alignment of the engine and pr<3pel-^ 
^ Icr shaft can be 
checked at this 
lime, or it may be 
done later if a cah- 
^ added. 

About the slm- 
plest way to do 
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this is to loosen the bolts in the coupling 
to permit four metal pieces of e^^ual thick- 
ness to be inserted snugly between the 
flanges as in Fig. 149. The test is made by 
watching the pieces as the propeller shaft 
is turned slowly by hand. If the metal 
pieces remain in place, both the engine and 
propeller shafts are in perfect alignment. 
If they fall out or shifty it means that the 
engine is too high or too low and must be 
shimmed accordingly to bring both in line, 
The same procedure is used in making a 
final check after the engine has been run 
in the water. As a runabout^ your boat is 
now completed. 

If you prefer “Falcon” as a cabin cruis- 
er, here is how you go about fitting her 
with a cabin. From the profile and front 



views in Fig, 152 you can get an idea of 
how the cabin wiU look when in place. Ex- 
cept where otherwise stated, Philippine 
mahogany ^ Me in. thick is used throughout. 
You ^11 have the best luck in building up 
each Side assembly to the required shape 
if a full-size pattern is laid out over which 
the work can be placed from time to time 
for compaiuson. As you wiU see in Figs. 
153 and 1&6, the lower piece of the side 
which seiwes as a coaming aft^ Is shaped 
from a single plank 8 or 10 in. wide and is 
recessed on the inside face to receive flush 
the upright pieces foiming the window 
openings. Take pains in cutting the half- 
lapped ioints. You’ll find a dado head 
alx>ut the quickest means for making these 
cuts. ViTien satisfied with their fit, assem- 
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F-L^st on the deck. Kotc a bo in Fig. 
157 that the covering boEird is byt- 
ted against the side of the coaming 
instead of overhanging it as is the 
case when the hull is finished as a 
runabuLit. Now fasten the coaming 
pei'manently to the stringer with, 
screws spaced C of 8 in. apart its 
entire length. 
Referring to Fig. 150, 
mi how tlie 

beam.s are set on 
narrow shelves or 

SWt- Vv a cleats w h i c h a r e 
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ble the pieces, without glue, and mark out 
the shape of the window openings for cut- 
ting, When this is doncj the joints first 
are coated with marine glue and clamped, 
after which short brass screws are driven 
into slightly countersunk holes spaced as 
shov^TL and later capped with wood plugs. 
Finally^ reinforcing cleats are added to the 
inside faces of each upright to strengthen 
the joints. See Fig. 156. After rabbeting 
the outer edges of the window openings for 
the glass, the sides can be attached to the 
hull. At the transom they are screwed to 
the coaming stringers 2 ^ in. above the 
covering boards as shown in Fig. 157 > while 
at the forward end the work is notched to 



screwed to the sides 1*4 in, down from the 
top. Each beam is laid out separately in 
the same manner as previously explained 
for obtaining the ero\^Ti of the deck beams. 
See Part IV, These should be cut from 
1-in, spruce to a length which will give the 
sides a 1-in. inward rake as indicated in 
the section view in Fig. 151. Beginning at 
the aft end of the cabin, the beams ate 
spaced 10 in. on. centers and are fastened to 
the sides v^hth screws driven through into 
the end gi^ain. Notice in the circular detail 
in Fig. 154 that a double beam is placed at 
the forward end of the roof^ the foremost 
one being beveled to accommodate the up- 
per portion of the windshield which fits 
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between and flu^h with the 
slanting edge of the sides. The 
windshield itself is made slightly 
oversize so that it can be trimmed 
later to fit the opening perfectly. 
Then it is gbzed and hinged to 
rest against a stop strip screwed 
to the deck. 

Before the roof is covered^ the 
oak knees should be fitted. Four 
of these cut to the shape shown 
in Fig. ISlp are required and are 
located at each side of the center 
and aft beams. See Fig. 156. 
Trim the knees to butt against 
the side and fasten wUh screws 



DECK LINC-^ 



driven through from the outside. At the 
top they are screwed to the face of llic 
beams. The roof of the cabin ig planked 
with nariow strips of %-in. stock, fasten- 
ing each one to each beam with a single 
brass screw. By beveling the edges slight- 
ly the strips will conform to the crown of 
the beams better than if left square, The 
sides and aft edges of the roof are rounded 
with sandpaper to remove the sharp cor- 
ners. while the front edge is planed to pro- 
duce a nicely rounded contour like that 
shown in Fig. 154. Now to cover the roof 
with canvas. First apply a priming coat of 
paint and when dry, add a heavy second 



Pldnkins ipbcive the walorlinvp 
ing the dcckn ihould be givsn o 

train tniKed with fllEar^ nnd then 
hy lhr«e C^dH of vor- 

th* flrtt two being rifbbid dnwn 
when dry with very find londpiopBir 



coat. The canvas ig laid on the paint while 
it is wetn Use a 10-oz. duck and stretch it 
out smoothly so that no wrinkles appear. 
It*s a good idea to roll the canvas to make 
sure that the cloth is adhering in all places. 
Fasten the cloth along the edges with cop- 
per lacks spaced about 1 in. apart. Finally 
the tack heads are concealed with Strips of 
half-round molding applied in line along 
the lower edges of the roof beams. Several 
apphcaiions of paint, sanded lightly be- 
tween coats^ will give a smooth finish to 
the canvas. Running from the cabin aft^ a 
similar molding of brass is attached to the 
top edge of the coaming to protect it from 
wear. Your final job is glazing the win- 
dows. Fig. 155 shows how quarter- round 
molding is used along the straight edges 
and joined at the corners with separate 
inserts. 

On the inside of the hull a sealer is ap- 
plied to the planking and ribs, while on 
the outside^ below the Waterline^ copper 
bottom paint is applied after filling the 
calked seams With white lead. Above the 
waterlincp mahogany '‘seam seaP is used 
and then stain, filler and three coats of 
spar varnish are applied. 
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Backing to Hold Soft Plaster 
While Patching Hole in Wall 




The next tiine you have to patch a hole 
in a plastered wall where an electrical 
fixture has been removed and there arc no 
lath to anchor the soft plaster, try the |ql- 
lowing method: Cut out a piece of walK 
board that will slip through the hole edge^ 
wise. Tie a string in its center, push it 
through the hole and then use the sti-ing 
to hold it against the rear side of the hole 
while applying the patching plaster. After 
the plaster sets, cut off the string and put 
on the finishing coat. 

— O. A, Freeman^ Bay CUy, Mich. 



Hose Used Without Removing It 

Entirely From the Reel 

When winding a 
garden hose on a 
rcelj allow a few 
feet of the cock 
end to project into 
the center of the 
reel and it will not 
be necessary to 
unwind the entire 
hose when only a 
portion of the 
length is needed. 



The projecting end is coiled inside the reel^ 
and is removed and connected to the cock 
after the desired length of hose has been 
unwound from the reel. 



Old File Used as Foot Scraper 
On Lower Rung of Ladder 

To avoid track- 
ing mud on the 
rungs of a ludder^ 
a workman pro^ 
vided a scraper on 
the lower rung to 
clean his shoes- 
The scraper is 
merely a piece of 
broken file with 
the tang driven 
into the ladder rail so that the file projects 
on top of the rung at one end. 

Tab Pasted Inside Book Cover 
Serves as Page Marker 

A neat book 
mark that is not 
unsightly and is 
always at hand, 
consists of a paper 
tab pasted to the 
inside surface of 
the book cover. 
When not in use 
the tab is folded 
down against the 
inside of the cover 
where it is out of sight and out of the way, 
— Philip E. Himerj Homerp Ohio, 



Tack Puller Stores the Tacks 

Made from an 
empty lipstick 
container, this 
thumbtack puUer 
also stores the 
tacks after remov- 
ing them from the 
work. Just notch 
the bottom of the 
container as indi- 
cated so that it can 
be shpped under 
the tack heads. When you Witnt to use the 
tacks again, they can be removed by tak- 
ing off the cap of the container. 





FLAP BASTED TO COVE?fl 
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Split-Second Synchronizer Uses 
Midget-Type Flash Bulb 

AsseinbledI from such common items as a 
Ford model- A dash light, a ten-C[^n1 soup 
ladle and an inexpensive two -cell flashlight, 
the synchronizer shown in Fig. 2 can he made 
for less than a dollai^ and can be used on any 
camera fitted with a cable release. It uses the 
new midget bayonet base bulbs wbicb are 
synchronized with the shutter by a switch 
comprised of the parts of two release cables. 
Fig. 1 shows how tiie flashlight is altered. The 
twitch is removed and the threaded top of the 
case is cut off just above the fiber 
head fastened to the reflector. 

This fiber disk is reamed to re- 
ceive the dash light and bushing 
which are held in place with a 
locknut on the inside. The dry 
cells make direct contact with the 
locknut. A bracket for the rcflcc-- 
tor. Fig. 3, is soldered over the 
s^vitch holes in the case, while 
across the end eap an arm is 
sweat-soldered for attaching the 
flashlight to the camera. Fig. 4 
shows a sectional view of the 
switch, which is made of plastic or 
Bakelite. It is drilled centrally 
with a No. 55 drill, after which one 
end is Counterbored and tapped to 
receive the threaded end of the 
camera cable release. The oppO“ 
site end is bored to house the met- 
al tip which is cut from the end of 
a second release and threaded to 
fit the hole. Next the plunger of 
the discarded cable is removed 
from its casing. Upon doing so, 
you will find it to be about m. 
long, having a shoulder against 
which you solder a tiny collar that 
will slide h'eely when inserted in 
the switch. This coUai- makes electrical 
contact with a setscrew and trips the 
shutter almost simultaneously. Syn- 
chronizing the bulb with the camera 
shutter is done by carefully filing off the 
end of the plunger until it makes the 
flash occur about Mw of a second before 
the shutter opens. The synchronuEer is 
wired by running one wire from the set- 
screw in the switch to the case and ai^- 
other wire from the cable release to the 
dash^light 3'ing, 

—Stuart Roberts^ Woodsidc, N. Y. 
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TRACTORS that you must consider in get- 
ting good color photos difler consider- 
ably from those that aro kept in mind for 
good black’' and-- white photos. For the lat- 
ter type yon distinguish between colors 
only insofar as they become different 
shades of gray in the photo. For LnstancOj 
red will photograph dark while blue be- 
comes light gray, and therefore it will be a 
gieat help to examine a scene through a 
monochromatic (one- color) filter. Rela- 
tive brightness and shadows in a scene are 
highly o^sentiel in black-and-white photos 
and the cameia viewpoint must be chosen 
accordingly. However, the color photog- 
rapher chooses a viewpoint that gives the 
least difference in relative brightness — all 
colors being as equally bright as possible^ 

As a black-and-white photo, Fig. I is not 
successful. The ground, stacks, and sky are 
too nearly the same shade^ while the fig- 
ures and machines produce a fumbled pat- 
tern. In coloi^ however, the ground is 
strewn with yellow straw' and this color is 
repeated in the loaded wagons and straw 
stack beyond the threshing machine. The 
coal and the engine contrast with the blue 
shy and the white clouds w^hile the bam 
provides a Spot of red. 

In most color photos you use the old for- 
mula of sun - behind- the- camera to get flat 
lighting in which shadows are minimised 
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^ COLOR PHOTOS 



as is apparent in Figs. 2 and 4. A weU se- 
lected vie’^vpoint makes Fig. 2 a good pic- 
ture even in black and white, but beautiful 
in full color. A deep blue sky is a perfect 
background for the sun-tanned skin and 
white costume. Facial shadows accentuate 
the modeling, yet occupy minimum space 
’ — both extremely impoi-tant in color pic- 
tureSr This photo may be termed a kinder- 
garten type of color picture since it is as 
easy to take as it is effective^ four out of 
five good color pictures are made with flat 
lighting. 

However, you cannot photograph all 
scenes with flat lighting. Pai'tial side light- 
ing;, Fig. must be used cautiously with 
color film as shadows become more or less 
dense. Therefore shadows should not C0V“ 
er a lai^ge part of any object which is im- 
portant to the picture. Fig. 3 is typical of 
snapshots at their best in color. Although 
the trees are a disturbing background in 
the black-and-white photo shown^ yet in a 
color photo they contrast effectively with 
the string of fish and the figure. Backlight- 
ing, Fig. 6, is seldom used in color photog- 
raphy because backlighted objects are al- 
most certain to be so underexposed as to 
lose all color. However, you may use back- 
lighting for special effects ag in a sunset 
scene when foreground trees or objects are 
to be silhouetted, or when objects are very 
small in the picture yet easily recognized 
from their outlines. 

With the aid of a photoelectric exposure 
meter^ proper exposure can be given to 
parts of the pictui e that are most impor- 
tant. Take readings of the darkest and the 
brightest portions of the scenei not includ- 
ing any white or black objects which will 
photograph satisfactorily regardless of 
slight variations in exposure. If the bright- 
est portion is not more than four times as 
bright as the darkest po^tions^ the scene 



will record with good color. If the range of 
brightness is greater than this^ you must 
choose which is most importantn and either 
allow the bright portions to be overexposed 
or the dark portions to be underexposed. 
Some scenes allow a compromise exposurc- 
Generally the latitude of exposure on color 
film is two fuU stops on the lens diaphragm- 
In F(g, 1 the coal and shadow'ed engine 
were underexposed slightly to avoid over- 
exposiii’e of the sky. In Fig. 2 the sky was 
slightly underexposed to give correct ex- 
posure to the figure, which reflected much 
light. Overexposure produces thin and 
washed-out colors, while underexposure 
produces dense or dark colors. 

Fig. 7 shows the result of taking distance 
pictui^es with color film. The blue haze 
reacts so strongly on the color film that 
distant detail is almost lost. Although a 
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sidered white, producing 
normal pictures on out- 
door color film. Early 
morning and late after- 
noon light IS lacking in 
blue (in direct rays of 
the sLin), and pictures 
made in tins light tend to 
be reddish. Then .skin 
becomes ruddy, which is 
an advantage on an ath- 
letic subject but not for 
a baby portrait where 
skin is normally white. 
Incandescent light has 
less blue than sunlight, 
so another of color 
film with greater sensi- 
tivity to blue is used, 
which produces day- 
light-appearing ptetures. 
However, with special 
filtei's you cun use either 
type of film with the op- 
posite type of light. 

If any one color pre- 
dominates in your pic- 
tures, considt the chart 
below, which will enable 
you to diagnose the trou- 
ble and apply a remedy. 



haze filter will help to pi'oduce 
better results, the most satisfLic- 
tory penetration of haze is accom- 
plished by using a pola -screen; a 
TiUer that blocks passage of polar- 
ized light. With this, dcan-eut 
distance pictures like Fig. 8 are 
possible. At the same time Uve 
blue sky is darkened, and a dra- 
matic contrast of cloud fonnatlons 
is produced. 

Color pictures give a strong il- 
lusion □£ third dimension, espe- 
cially when projected. Thlii feel- 
ing of dcptli U increased if you 
include a foreground in distance 
pictures, as in Fig. S, and is still 
further Jieightened if a picture in- 
cludes foreground, middle dig- 
tance and extreme distance. Good 
color of illuminating light is also 
essential. Noon sunlight is cun- 
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Unwanted Background Is Subdued With Chalk 



In small newspaper plants or oUier 
places where no air-brush equipmeirit is 
available, backgrounds of photos can be 
subdued or fuzzed out^' with chalk before 
the pLclui^e is sent to the engraver. The 
print must be made on soft, unglazed pa- 
per instead of the glossy typo usually used. 
Then the background is gone over thor- 
oughly with the chalk^ after which streaks 
are removed by rubbing lightly with the 
fingertip. Use a small wad of cotton on a 
match or an orange stick to remove stray 
chalk marks from the portions of the print 
that are to stand out. After the background 
is satisfactory, a soft lead pencil may be 
used to outline certain parts. If necessary 
the chalk can be wiped oil with a cloth and 
the pencil marks erased after the cut has 
been made, — Art Johnson, Ames, la. 




Throat Light Handy for ^TlashingTn” Portions of Photo 

Even after a print has been placed in the 
developer, portions of it can be made 
darker by ^'flashing in ” This is done by 
dii’ecting a weak, concentrated light qn the 
portions you wish to dai-ken. An excellent 
and inexpensive insti’ument for this pur- 
pose 13 made from a throat light as shown. 
First the tip of the rod is filed to a point 
about V 4 in. in diameter to give a smaller 
and more easily controllable light source. 
Then the rod is given a coat of black paint 
or wrapped with black scotch tape so 
that no light escapes except through the 
tip. Cai^e must be used in “flashing in” to 
make sure the light reaches only the parts 
of the print you want to darken and does 
not fog the other portions, 

— Julius Adelman, New York. 

Retouching Liquid Rubbed on Bach of Print Makes It Translucent 

Semi-transparent photographs, for ap- 
plication on lamp shades or other places 
where they are to be illuminated from the 
rear, can be made by applying retouching 
fluid to the back of the prints. This pene- 
trates the paper quickly and leaves it 
translucent upon drying. 



f[An inexpensive sepia toner is made from 
liver of sulphur. Dissolve a lump the size 
of a pea in water, 8 oz., and immerse the 
fixed and washed prints in this solution un- 
til they reach the desired shade. 
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Photo Accessories Carried Safely 
In Rubber Lined Tobacco Pouch 




Extra lenses, filters and other small pho- 
tographic accessories can be carried safely 
and conveniently in rubber-lined tobacco 
pouches like the one shown. The pouches 
are not expensive to buy and when the 
slide fastener is closed^ they are virtually 
dustproof and weatherproof. The soft rub- 



ber lining on the inside of the pouch 
protects the articles carried from being 
^ratched or otherwise damaged. 



Fish'Tank Heater in Developer 
Maintains Proper Temperature 

An electric fish- 
tank heater* like 
the one shown^ 
keeps my devel- 
oper at the proper 
temperature dur- 
ing the winter 
months when my 
attic darki-oom is 
rather cooL The 
heater, costing 
only about a dol- 
lar at any pet shop, is simply plugged in an 
electric outlet and laid in the tray of solu- 
tion. — R. L. McColm, Interlaken, N. J. 




Build *Talcon*’— 18-Ft, Runabout or Cruiser 




Thnf ilfrak, room/, fmedern craft iflcorpofatas 
ih-A Iciest developments in boat canstFucttion, 
and Itie method af building eliminates mony 
tfoublei^me- problems thot canfront the aver- 
age navjca. It is> pawared by an inboard mo- 
tor (S to 10 hp.)/ fnake& a speed of ^7 m.p.hr 
with a 20 hp. motor; seat» eight paiiierioerf^; 
has a 64-in. becimr a T2-in,. draft and o iPtal 
depth of 42 inched 

CanitruetioTi CamplateFy described in 

iK* April la and including September^ 1941, 
isiuvs cf Papular Mechanics Magazine. Th^i? 
arlicivs show and lell how to build Fl ai ts 
rufiaboirt and haw la add a cabin. If yeij da 
nof have cap let af lhe»e issues^j they can be 
obtained for 25 aentt each or the set of Ii'k 
for Jl.SO. Order the plans by number — No*r 
1070 la in-d. These give symiriciry of 

pracedufe ond the material list. Gaih plans 
and back issues sent paitpaid for tA.OO an<d 
con be reiufned if yoy csre not fully satisfied. 



lfll4 te HKJ? H-lt. outlwKrdE ruualwut 
i^n. be built for ViD «■ M-1 d. bi;eie. Weigtit 

stiout 27B Iba. CflrriH five p&s^^cnBeri. Fovered by 
4 le cotbanrd. $ prlnLa 



to IdO: Outboetd iibin OMiiaer. IS ft- 
lotts. ei Jb. beam. R« 4 u]i?Ba outboard jnetor or ^0 to 
tip, prinEs 

U-FT, TAMILV RLINAaOVt-«4i t# SiS: 
Fo-vered 11 to 22 hp. outtHerd or Uelit inboard 
iqotor. Stem M Jn, Set of pnnts ll.Sa, 

^L.OOF«^4 le 3&ti A and itiLe 
.■sajlbaiit that handle; eauJly and oin be liuta by OVer-as-B^ 
cmtacnan as ribbed tuill Ly conatTucted ever jgriD. 
OvcT-all Icnaih |if 21 ft., team 5 h. tl in. Accom- 
roodatea up to 10 persons. WeLstis about ^^0 lb:;, 
of B prints t%M. 



Llshtircifht E:aLtboat. Letijtli 
fl, Beam 4 ft, Decic, hottobi and 4ro ^/IQ- 

in. pt^fK^d. Just EHe ttiini lor sma]] lakces. 2k. 
lA-FT, nOM'BDAT^-^t: Flat bdUOEP. bR puTlHUe. 

Bcavr tr^-BBOEn provLilfd to carry outboaid leetar, 
COPCfCd forward Sect. Has Uirn^ wts. Sn?. 

H-FT. UTIlilTTf ROWBOAT— TtTi Flat bottem, f«tr 
Stats. Very sturdy deslEn. FJpe for boat llv(jTy rental 
purposea on BiuaU Lakn. Sk. 

CAXVA^-COVERED KAY.4K— 423 and LLaht frmwnr.- 

worlc oovtred with canvas. IT It. In ltn«tli and vajehB 
sdwot iO llw. Opp-mon site- Two prints M*. 

IG-FT. C.\NOE^ll and B12; CatiAdLan type. Haa cedar 
plankJne coverntd wlt^ canvae. dtcudy on natcr end 
eoay tebaddEe. 32^Ln. l>aaiu, weLQ:l'iL Tit lo 90 Eba. Two 
pLana »c. 



Address Plan Service^ Popular IVlechamcs Magazine^ 200 EL Ontario SLt Chicago, 111. 
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MULTI. VIBRATOR 

SIGNAL GENERATOR , 

T^NTIRELY self-contained^ this low-cost 
unit generates both audio and radio fre- ^ 
quency waves for locating trouble in any 





radio receiver. It consists of a 
small high-frequency buzzer 
operated by means of two flash- 
light batteries^ connected in se~ 
riesj and a fixed condenser. 

Photos A and B show the sim- 
ple arrangement of parts in an 
ordinary celluloid soap hox^ and 
the circuit diagram is given in 
Fig, J. The test prod is a short 
length of 7- strand tinned copper 
wireK A common flush-type 
doorbell button may be used 
for the switch. 

If the receiver is “alive” a 
buzzing sound wiE be heard 



in the loudspeaker when 
the test prod is touched tq 
the antenna post or to the 
grid or plate of any tube 
in the R J’. or I.F. stages. 
In checking the audio 
section it may be neces- 
sary to connect one side 
of the generator battery 
to the set chassis or 
ground of the receiver to 
produce a sufficiently 
loud signal If speaker and output stage 
are working properly in a defective set, 
touch the prod to the grid of the preced- 
ing stage and work forward in each stage 
until the sound ceases, which indicates 
the trouble lies in the stage that has just 
been passed. A check of the tube, con- 
densers and resistors in that stage will 
quickly reveal the defect. For lining up a 
t.ri. setp hold the generator close to the 
antenna and adjust the trimmers on the 
ganged tuning condenser for loudest 
sound in the speaker, In supers the prod 
is held close to the grid of ihe first de- 
tector tube and the triinmers on the IF* 
stages adjusted for loudest noise, then 
follow usual procedure. 
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By Frank M. Lund 



f Ttf[jSUAlJL.Y small for a 3“ tube tuned 
^ r,t receiver using tubes of regular 
size, this itnproved model of the popular 
set now has beam -power output of 
watts^ an increase of 4i watt over the 
previous model, without diatoi tiun. Oper- 
ating either on alternating or direct cur- 
rent ^ it employs the new high ^lament 
voltage tubes that eliminate the line-cord 
resistor. 

Housed in a simple wooden cabinet 
in. long^ in- high and in. deep^ it is 
small enough to slip into a traveler's hand 
luggage. An excellent low-cost knock- 
about receiver for the desk or playroom, it 
covers the standard broadcast band and 
gets police calls. Although only three 
tubes are employed, one is a dual-purpose 
type which gives the set the extra '"zip'* 
that equals ordinary 4-tube performanec- 
The construction details are simplified for 
the beginner, and only a few inexpensive 
standard parts arc required. 

The forming and di illing details for the 
metal base ai^e given m Fig, 1. Although 
the dimensions should be followed closely, 
the builder can omit the %^in, tube- 
mounting step and keep the base at the 
same 1^,-^-in. height if preferred. The base 
is formed easily by bending sheet metal 
clamped between pieces of wood in a vise, 
or* if you are not equipped to do lliis type 
of work, see your local tinarnitb. Some of 
the large mail order radio paits houses 
suppb' this chassis base formed and drllJed 
to specifications, if desii'ed. 
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A simplified wiring diagram appears in Fig. 2., 

This shows an underside view of the base with 
every connection completed to the various 
parts mounted on top. Before befiinning con- 
struction ^ note the location of alJ parts ipbnve 
and below the base as idE^ntificd in photos C, 

D and K Mount the tube sockets just as sJiowi; 
in Pig. 2, and make all connecting wires as short 
and direct as possible* Solder every connection 
carefully with rosin-core wire solder and pay 
particular attention to cha.ssis ground connec- 
tions. These should be soldered to lugs placed 
under tight machine screw nuts and "shake- 
proof^ lock washers, instead of attempting to 
solder directly to the metal btise. Eflicjent re- 
sults depend upon good mechanical and elec- 
trical connections. 

It will be noted that the wu’c- wound 7 5 -ohm 
resistor (Rt) is mounted dii’cclly on top of the colv 
base in a vertical position^ and is carefully in- 
sulated from the base by niean^; of fiber insu- 



{ConiinLFflT^ to pag& 1B1) 
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Progressive ’^Midget” Kit Sets for Students 




T^ESIGNED especially for use in class- 
rooms where radio is being taught, 
these inexpensive kit sets have a definite 
value in '^objective” teaching. These, and 
similar kits, are now being used in a large 
number of vocational schools as the basis 
of a radio course. Carefully engineered for 
step-by-step construction, they are not 
toys in any sense, but real battery-oper- 
ated radio receivers, employing late type 
volt loW“ drain tubes. 

The one-tube set may be assembled by 
the student or experimenter and, after he 
has become thoroughly famihar with its 
operation^ he can make a 2“tube set out of 
it, simply by adding the parts Included in 
the first "add-on” kit. The use of the sec-- 
ond “add-on” kit \vill convert the 2- tube 
set to a 3 -tube receiver* Every part is in- 
cluded in the kits except the tubes, bat- 
teries and headphones. A plug-in coil is 
supplied with each foundation kit to cover 
the broadcast band from 200 to 545 meters, 
while additional coils are avaibble for *'all- 
wave” coverage. Detailed instructions are 
supplied in addition to the diagrams given 
in Figs. 1, 2 and 3. Photos A and B show 
two views of the completed 3- tube receiver. 

Tuning is accomplished on all three 
models by a single large bakeUte dial. Re- 
generation contix>l is provided on all three^ 
and a volume control is added when the 
3-tube set is built All are designed 
**' L. for headphone operationj although 
-I the three-tuber will operate a 

small magnetic or P-M dynamic 
i speaker with excellent results. 
These sets use a single 1^-volt No. 
6 dry ceE for the battery ns 
tubes are of the low-drain type. 
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{A3 Jhh ines<pftn»tvfl unit la rtt- 
oni mended for increasing tbe ^9- 
leclivity of any simple 1, 2 of 

3-lLib^ bfoadcoi-l receiver wliero ^ , 

dif^culty is encountered in separoling itotioni. The ports ere mounted ^ 
er> o 4 in, by & in. ptece ef plywood. Trimmer is supported by tbe oon- 
netting Connect onlenno coil In reverte oi indicoted in Fig. \. 

The trimmer i;endcnier ii cidj-usted with a small icrewdrivc-fr i1$ ad[LPSl- 
ment dependi upon ihc l^n^lh of -ontennci i^sed trfkd 4 nco iot ti need ^ ^ 
not he Touched •ogoin. The luning c^jidena^r p| pdjustod ^imuNoneously 
with the main tuning condenser on your receiver 

(C) Hack-taW frame for sowing wide panels, made from hordwood 
sticks ond a smoll lurnbuckSo. A SediOrt of Koekey-afiek \$ bosely boiled 
ocross the cenler io provide e hoodie. The tow blade h heid in the 
hotsom holes by meani of heavy jjotterpini, (D> Sour'd effects Idf <adds 
faolism to home racordingi made and used by dmoleur movie mokers. 

(EJ- Trmpo-rciry subttiiuPe for pile* light so-ck^^t qsiembled wr«h a piece 
pf 2 machine screws and a lengih of 1^. IS hare copper wire 



(F) Sapphire needle for row-pr^sur<^ phono pickup li 
sEm-od Io give approKtninTnly playinga, when used 

ot \ ounco prcaiure, before^ it rnust be replcced 

(G) figi. \ ond 2 
show slandord 
eortfi-BCtlani for 
homemod^ Onteri- 
□ md r.l, coils 
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Large Seven-Tube Portable Set 
Has Increased Power Output 



Playable either on batteries or on a.c,- 
d.c. current supply, and employing 7 tubes 
I including rectifierp this portable supei het- 
uses a broad-band r.f. stage for 
greater sensitivity and is claimed to have 
v!^ an output of 440 milliwatts, approximately 
double that of the conventional portable. 
Battery life is about 300 hours. The an- 
^^^^“^tenna is located in the lid and horizontal 
y dial and all controls are on an incline un- 
^ der the lid. 









poun^^K. Ideal for the small boat operator, JL 
it consists of a single -frequency transmit- § 
ter and receiver that can be adjusted to any 
one frequency. Far example ! 2638 krC. for 
general communication between boats; 
the safety frequency of 2738 kc,, or, 
distress frequency (coast guai'd) of 
kc. It is also suggested for a reserve unit 
on larger vessels, foresti'y service, or 
xvhere that a lightweight portable unit 
required that can be operated from a 
gle siX“Volt Storage battery. 

Recorder With Record Changgt^j 

In addition to a home recoi der and pub- ^ 
lie address amplifier, this communication 
unit includes a playback system with atfo 
automatic record changer* all housed in ei'^ 
single airplane- type luggage eas&. It playj^ 
manually at 7S r.p.m. all acetate home 



Two-Way Five-Watt Radiophone 

Built for complete assembly in one com- 
pact unit, this low-cost general purpose 
'’-tube radiotelephone weighs only 



coi dings or commercial records up to 12 
in. diameter. Autamalically plays without 
interruption twelve 10- in. or ten 
records. Will record at 78 r.p.m, on 
position and acetate blanks up to 10 
diameter. Built-in amplifier delivers 
watts output. Employs 4 tubes ajid an 
trie-eye volume indicator; speaker is 
in, P.M^ dynamic type* Operates on 
volts, 60 cycles- 



C4>v«frri^ limplif^ad radio caaitmcrlan ar- 
tidea Sn thit cmd patf ittu4t ara avaiiab^C 25c 
V^Eh, Many p^pvlpr loilq-d CirciHPill f0 dnoO*# 

Original pSJ-N ISst* with nnrruga qI »yppJy 

»oiurcHi, can bn eblopnnd from Popur^r Mircfioinlct 
Rodia DEparlment upon reoalpl of poitcigo. 






NEXT MONTH — Portable Ten-lVatt Sound System Works From Six-Volt Storage 
Battery or lltt-Volt ApC* Lme» Engineered for easy low-cost construction and high 
quality output* A universal sound system suitable for use anyivhere in car^ home or 
school, indoors or out. Abo — Condenser Tester and a One-Man Antenna Mast. 
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SHOP NOTES 







ENAMEL INLAYS 

baked on 



tha pfat* h nllewMl tO FWHflFn In 
gri tichmg bfllb 9 l» 15 



By C. A. Crowley 

r) AKING enamel on metal to form a hai*<J, glisten- 
ing decoration is interesting ivork and offers 
many possLbiUtieii for you to establish a profitable 
business. Name plates^ ash trays and other novelties 
are only a few of the articles that anyone can turn 
out inexpensively in quantities. The enamel can be 
applied as an inlaid design^ or it can be applied as 
an overlay, and you can even cover the cntii'e aiticle. 

For inlaid work^ the first step is to etch the design 
in the metaL This is first cleaned thoroughly^ using 
a solution of soap and water with washing soda added 
to remove all gi'ease. Then the design to be etched 
is laid out on the surface of the metal, Pig, 1, and 
asphalt vai-nish is painted cmefuUy over 
all of the surfaces of the work not to be 
etched, Fig. 2. Any varnish that gets on 
the surfaces that are to be etched can be 
removed by carefully scraping it away:, 
or by the use of a cloth soaked in gaso- 
line or naphtha. Small work can be en- 
tirely immersed in the solution^ but if 
the article is largo, or if only a part is to 
be etchedj a dam can be built around the 
etched pari with paraffin or other wax 
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and coated on the in-^ 
side with asphalt 
varnish to form a 
pool to contain the 
etching ^lution^ This 
mnst be handled in 
glass or earthenware 
containers^ and rub-* 
her gloves should be 
worn to pix>tect the 
hands^ Fig. 3. 

Etching Solutions: 

On brass and copperp 
a solution of nitric acid, 1 fl. oz.^ in water* 
8 fl. oz.j will give a rapid etch. On iron and 
steel, it is best to use a mixture of nitric 
acid, 2 parts, and glacial acetic acid, 1 part, 
or a solution of hydrochloric acid* 1 fl. oz., 
and potassium chlorate* ^ oz,* in water, 3 
fl. oz. On alurninump use strong hydrochlo- 
ric acid. Other etching agen ts as commonly 
used can be substituted if desired. The 
etching will be more rapid if the work is 
heated, but it should not be heated enough 
to soften the asphalt varnish. The etch 
should be deep enough to take about three 
coats of enamcL Gencrallyp about 5 to 15 
min, will be sufficient. If etching is more 
rapid than desired, reduce the temperature 
of the work if it has been heated, or dilute 
the solution with water. 

Preparing for Enameling: After the 

etching has been completed, remove the 
work and wash away the etching soJutiou 
with water, and when dry, remove the 
coating of asphalt varnish by soaking in 
gasoline or with a brush or cloth soaked in 
gasoline or naphtha. Fig, 4. Lead-free gas- 



oline must be used^ and the work should be 
done outdoors and away from fire. The work 
should be cleaned with soap and water to re- 
move any remaining grease or dirt After 
drying* it is ready for enameling. 

The vinyl lacquers that are used in this 
work come in three forms* a primer for use 
over certain metals, a white lacquer and a 
clear one. However, brilliantly colored lae- 
quors can be made by grinding colors into the 
clear lacquer with a mortar and pestle. Color 
pigments that can be used are given in Figr 5. 
While some dry pigments can be used, certain 

pigments are not sat- 
isfactory* A glass 
mortar should be 
used to prevent pos- 
sible contamination. 
To prepare a colored 
lacquer* place the 
powdered color in 
the mortar and add a 
part of the clear lac- 
quer required. Grind 
this well* Fig, 6, to 
remove all lumps and 
leave a smooth mix* 
Now add additional 
dear lacquer to the 
mix until the color 



APKYING 



TWO COLORS 



reaches the desired shade, The quantity of 
color to use will depend on the intensity 
of color desired, but rather heavy concen- 
trations must be used. 

Applying the Lacquer: As many metals 
cause deterioration of the vinyl film, it is 
advisable to apply a coat of vinyl primer 
before any color- The primer* which is not 
required on aluminum* is carefully brushed 
or grayed over the areas that are to re- 
ceive the enamel* Fig. 3p and is allowed to 
dry until no longer tacky. If the primer 
has run over the edges of the designs, they 
can be trimmed by running a sharp knife 
or razor blade lightly along the edge and 
then peeling away the excess primer be- 
yond the knife line. Then the work is put 
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into an overip FLff, 8p and bakt^ at 280 
or SOO"^ F* for approximately an hour* 

The time required is longer on heavier 
articles. A sheet-Tnetal oven that can 
he purchased at any hardware store 
for less than a dollar is used^ An oven- 
type ihermometer should be used and 
the temperature controlled carefully 
to prevent ovevheatingp which may 
damage the primer film. Do not place 
the work on the bottom of the oven 
which is generally right above the 
flame and where the work will almost 
certainly overheat. After haking and 
coolingp the primer should be hard 
and should adhere very tightly to the 
metal. If it does not, the baking time 
should be increased without raising 
the temperature above 300® F. 

After the priming coat has been 
baked on the work, the colored enam- 
els are applied in the same manner. 

The enamel should not be applied in 
too thick a coat as blistering may oc- 
cur. Ifp after a^d baking, the 

surface of the enameled area is below 
the surface of the metai, a second coat 
should be apphed and baked on, Ordi- 
narily, at least two coals will be re- 
quired* Two or more colors can be 
used to give additional decorat ion* If 
tv-'o colored areas touch with no metal 
between them, one should be applied and 
baked on before applying the other. Fig. 9. 
If it is necessary to thin the enamels, 
methyl isohutyl ketone can be used. It will 
also remove spoiled applications of enamel 
from the metal before baking. 

Finishing the Work: Articles finished as 
described ate extremely attractive and no 
further work is really required. However, 
for best results, the entire surCace should 
be carefully polished as in Fig. 10, using a 
flat plate as a polishing surface and fine 
silica or lime abrasives* Coarse abrasives 
ivill scratch the surface. For a fine finish, 
jeweler's rouge is used. The polishes can 
be applied as fine powders, using water to 
make a thin paste. 

When corrosive acids are used in work 
such as this, fumes should not be inhaled. 
For this reason it is best to set a fan In such 
a position that the fumes will be blm.vn 
away through an open window. Also^ even 
if rubber gloves ai^e wom^ there is still pos- 
sibility of splashing acid solutions and ac- 
cidentally getting some on the skin. If thl^ 



should happen, just wash under a stream 
of running water immediately. A saturat- 
ed solution of ordinary household baking 
soda is applied immediately to acid spots 
on clothes to neutralize the acid. This pre- 
vents it from eating through the cloth. 



Brush Bristles Kept Straight 
In This Cleaning Pan 

The pTOblem of 
keeping paint- 
brush bristles 
sti'aight is solved 
by this pan when 
storing the 
brushes in solvent 
overnight or be- 
tween jobs. The 
bottom of the pan 
is low at one end 
and high at the other \viih the bristles lying 
flat in solvent at the low end. The pan is 
made by cutting out one end and then 
bending down the sides as indicated by the 
doited tines in the upper detail 
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"Safety-Pin" Retainer in Clevis 
Of Hoist Cable Assures Safety 




There will be no danger of a large clevis 
pin slipping out because of jerking or jar- 
ring when used on hBayy-duty work of 
construction jobs if a retainer like thia one 
is usedn It is easy to insert or remove, and 
is made by bending a length of spring rod, 
such as a hayrake tine, to the shape shouii- 
— Karl A, Paulissen, Indianapolis, Ind 



Jig Holds Washer True in Lathe 
While Turning It Down 

Here is a simple jig for turning down 
washers in a lathe to suit a special job. 
The jig consists of a length of shafting 




tapered at one end and tapped to take a 
machine bolt or cap screw. A s^leeve con-- 
sisting o£ a short piece of pipe with a cap 
or disk welded to one end is made to slip 
over the tapered end of the shaft, the end 
of the sleeve being drilled to take the cap 
screw. In use^ the shaft is chucked in a 
lathe and the washer to be turned is slipped 
over the tapered end and followed by the 
sleeve, which is pulled up against the 
washer udth the screw. This forces the 
washer tightly on the tapered portion of 
the shafh the sleeve keeping it in align- 
ment for turning. The taper of the shaft 
permits washers of different sizes to be 
turned. — A. M. Chester, Seattle, Wash, 

Hoe Cultivates Ground Better 
When Etevel Is Reversed 

A Wisconsin ag- 
ricultural agent 
claims that the 
bevel on a hoe 
used for cultivat- 
ing soil deeply 
should be filed on 
the front surface 
of the hoe instead 
of on the back. In 
this position, the 
bevel tends to di- 
rect the hoe into the ground for deep loos- 
ening of the soil, w'hile if the bevel is on 
the backj the hoe has more of a tendency 
to skim the surface of the ground. This 
action IS belter^ of course, when it is de- 
sired to just cut off weeds. 



Calling Cards on Brief Case 
Are Within Easy Reach 

Instead of car- 
rying eallmg cards 
in his pockets 
where he usually 
had to search in 
two or three pock- 
ets before he 
found them,^ a 
salesman riveted 
the card case to 
one side of his 
brief case. As the 
case was usually in his hand or on his lap 
when talking to a customer, the cards ’were 
always within easy reach. 
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Three Ideas That Improve Your Drawing Table 



Here are some simple 
features that can be ap- 
plied to a drawing table 
ov bench that will aid 
gieatly in your work, A 
piece of fi'osted glass set 
in one corner with a light 
underneath it will enable 
you to do tracing work 
easily. Another feature is 
to double-hinge the 
board so that it can be 
raised at the front to use 
the space underneath for 
storing materials^ or so 
that it can be raised fi'om 
the back to serve as an 
easel for airbrush paint- 
ing, as shown in the lower 
left-hand detail A large 
hook on the wall will hold 
the lid in this position. A third idea is to 
brad a yai’dstick across the lower edge of 
the table at the front. The stick keeps your 



TAPE 



1JR\P 



pencils from rolling off the sloping surface, 
and is always at hand for measuring sheets 
of paper, plans and drawings. 



®The life of a pencil is much longer than 
that of an eraser, so wrap a rubber band 
around the top o£ the pencil and it is as 
good as new% 



Band-Saw Wheel Tires Tightened by Cutting and Splicing 



If the tii'e of a band-saw wheel stretches 
so that It will not stay in place^ it can be 
tightened by cutting and splicing it. The 
ends of the tire are beveled to form a lap 
joint, and a piece of electrician's tape is 
used in the joint as indicated. Rubber ce- 



BLf&SER Tape 



ment is used as an adhesive^ and is handled 
in the same way as when patching an innei' 
tube. — E. M. Love, Monterey Park, Cahf. 



Belt Sheadi for a Plumb Bob 
Used by a Surveyor 



Because of its 
weight and point- 
ed end^ a survey- 
or's plumb bob is 
inconvenient to 
carry in the pock- 
et. A better way is 
to use a sheath cut 
from an old inner 
tube as indicated 
so that it can be 
carried on the belt 
of the trousers. A strip of rubber about 2 
In. wide and 7 in. long will be suitable for 
tlie sheath, which is slit diagonally at each 
upper corner to take the belt. 
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Supports Pivoted in Desk Drawer 
Hold Files for Reference 




File envelopes can be kept conveniently 
at hand on a desk drawer during working 
hours by merely attaching two folding sup- 
ports to the drawer as indicated. Space for 
the envelopes is regulated by opening or 
closing the drawer. 



Lathe Tool Post Chuck Holder 

The fact that a di ill chuck can be held 
only in the tailstock of a lathe, often slows 
up production on many jobs. Many times 
a drill with a taper shank must be used 
too, while the following reamer has a 
straight shank. This means that both the 
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chuck and drill must be removed for each 
operation. This driU chuck holder will 
make some of this work unnecessary and 
save time. It is clamped in the tool-post 
holder and consists of a block of steel 
drilled to fit over the tool post and milled 
qn the vmderside to fit the tool-post slot. 
A tapered hole in the front end takes the 
chuck and other taper-shank tools. 



Hammer Head Kept on Handle 
By Clip and Screw 

A heavy ham- 
mer head that has 
a tendency to slip 
off the handle can 
be kept in place by 
using a clip and a 
large wood screw- 
The clip is shaped 
from tJun Hat iron, 
and is held by the screw driven into the 
end of the handle. On old handles that 
have been wedged, use two smaller screws, 
one on each side of the wedge. 



Packing Eggs Correctly in Case 

Using a simple 
precaution in 
packings one pro- 
duce merchant 
claims that he is 
seldom docked for 
broken eggs in his 
shipments. When 
filling the crates, 
he places all eggs 
so they lean one way in the fillers which 
makes the space between layers sufficient 
to avoid crushing from eggs above. 
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Staple Numerals Mark Stencils 





nermanent 
ication 
: on mimeo- 
stencils, use 
a paper stapler to 
foiTn Roman nu- 
merals along one 
edge. There is no 
danger of these marks mbbing off or being 
covered by ink, and the numerals can be 
recorded on a separate sheet so that sten- 
cils can be located quickly. 
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New si ants on build' 
itig tool boxes to in- 
crease their usefulness 
for specific purposes 



A|ACHmiSTS, tool and cUe 
^ ■*■ makers, garage mechaniL 

vicemen, ciirpentors and Dth- 
ers will find that substantial 
tool boxffs are easy and inexpen- 
sive to make. While sujjgested 
dimensions are given in the 
drawings^ and the method of con- 
struction is also shown, the crafts- 
man can make such changes as 
may he most suihsble for hia pur- 
pose. Besides the four designs 
offered to tradesmen, e simplified 
type of tool box also is given, 
which will appeal to tlie junior 
mcclianic or householder having 
an assorted number of common 
hand tool^. 

Machinist's Too! Chest: At- 
tached to the bottom of the ma- 
chinist's tool chest shown in Fig, 1, 
is a tray which can be removed 
readily. It is fastened to the box 
by means of two plate- and- hook 
sets which you can make or buy, 
and tvv{> spring clasps, while four 
steel pin.s in the edge of the tray 
fit into holes drilled in the bottom 
of the box to keep both unita in 
perfect alignment. The tools re- 
quired for any job can bo selected 
and kept at ht^nd in the tray while 
the chest remains locked in Us 
accustomed place on the bcncli. 
Half dovetail joints are usetl for 
the front framework, both for 
strength and decorative effect. 
These are really half- lap joints 
with the mortige-and-tongue 
parts V-shaped instead of l^eing 
rectangular, This metliod gives 
considerable suidace for gluing, 
resin glue being used, with ihc 
result that the joints cannot pull 
apart under strain, and therefore 
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Took grrangiQd in portil^nt Qf which can 
liv i«t 0t an an^l4 next to warlcer unifer cair 
uf 9 d«nrly vitihin and can he remeved or 
replaced cenveniently 



the open side of the chest where 
the drawers slide is practically 
as strong as the back. The stock 
used for the front, back and ends 
is in, thick, the top is %-m. 
stock and the di’awers are made 
from ^-in. material except the 
fronts which are The tray 

bottoms are ^4 -in, stock. Close- 
grained hardwood is best for 
strength although you can substi- 
tute plywood except for pieces 
having half-dovetail joints. 

Two panel looks of the type 
shown aj’e required^ one for the 
hinged upper lid, and a second for 
iho detachable lower tray. Individual 
di'awer locks may be used or tlie drawers 
can bo locked conveniently by means of 
%-in. ^‘lock rodsj^’ one at each corner^ 



wiiK a ilrap or rdpn ffial it can htt ilun^ 
-if ram Iho fhourlder wht-n iCDiriodp tfiJi baK faEd* flel 
oi in rig. S, fer ean^i-npcnt stoircge 

which aie dropped through holes in the 
dra\wr bottoms, When these rods are in- 
started and the top lid is locked, the draw-^ 
ors cannot be opened. Green felt may be 
glued as a covering over the bottoms of tlie 
drawers and tray, A continuous, or piano 
hinge is best to use for the top. Besides 
nailing or screwing sides and bottoms to- 
gether as sho\^^l in the lower loft detail of 
Fig. 1, it is advisable to glue the joints also 
for additional strength, 

Aitlo Mechanic's Tool Box; The out- 
standing feature of the box shown in Figs. 
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2 and 3 is that the detachable top unit 
holds a trayt which can be set at an 
angle. Ttie tray is hii^ged at one side 
and is provided with a door bolt as in 
the lower deLail of Fig. 3^ the bolt 
locking the tray in the tilted position. 
TheriT as the worker is lying under 
a car in a more or less cramped posi- 
tiorij he can look over into the tray 
without difificulty In order to select 
his tools* Extra space for tools is 
available on the flat bottom of the 
unit when the tray Is tilted. Note 
also that the tray division pieces are 
slanted somewhat to better hold the 
tools at the tilted position. A simpli- 
fied locking arrangement assures se- 
cui'ity for tools, which are placed in 
the lower unit of the box as in Fig. 2 ^ 



OUnSID'E EHD i/'EW 



the upper unit serving as a cover. Two 
hook-and -plate sets, made and attached 
as indicated in the dreular detail of Fig. 

3, hold one side locked, while the other 
side is locked with a hasp and padlock. 
Also nole that two small steel ping or 
dowels are set into the edges of the 
lower unit to fit holes in the bottom of 
the upper unit to keep both in align- 
ment. For extra support at the comers 
you can use metal corner braces of the 
kind shown in Pig. 2, 

Collapsible TchjI Bpx: Next is a carpen- 
term's portable tool box that folds flat and 
can be stored in a small space when not in 
use. It can be kept in a large tool chest if 
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desired. Pig. 4 shows it in provided 
with a strap or sash cord so that it can be 
slung over the shoulder. The method of 
folding it is shown in Fig. 5. The bottom 
folds against one side and the ends* each 
cf which consists of three separate pieces, 
fold to wal'd the inside. Six lunges are re- 
tiuired at each end. No top is required as 
the purpose is just to carry a few needed 
tools on the job where it is not desired to 
transport a large chest. 

Cambined Tooi Box and Sawhorse: With 
the tool box shown in Figs. ^ and 7, the car- 
penter will find it unnecessary to "knock 
together” a sawhorse on the job. The box 
is provided with four legs that swing down 
at the proper angle and make the assembly 
a strong and rigid sawhorse. As the drop 
sides are opened, large openings arc pro- 
vide<l through which tools may be removed 
or replaced in the box. The pivot bolls of 
the legs pass through wedges^ drop sides 
and legs. In the “open" poEiUon^ anchor 
bolts pass through these members as well 
as through Ihe fixed sides of the box. Pro^ 
vided with wing nuts, these bolts can be 
inserted and drawn up tightly in a few 



moments and they are carried loosely in- 
side the box when it is closed. The box is 
easily locked; steel pins being driven into 
the top edges of the drop sides. When these 
sides are in the “closed” position the pins 
fit into holes in the underside of the cover. 
Then the latter is secured with a padlock 
through the hasp as shown. 

General Utility Toal Box for Ilousehald- 
er: Fig. 8 shows a simplified tool box hav- 
ing hand grips at the ends and provided 
with a sliding tray^ which can be moved 
toward either end in order to get at tools 
underneath. Made of ^^-i-Ln. stock, the box 
is assembled either with wood screws or 
nails and the corners are further strength- 
ened with vertical comer strips as shown, 
which arc glued and nailed in place. In 
assembling the lid, which consists of a mi- 
tered frame fitted with a panel, you can 
Use corrugated fasteners. These may be 
countersunk and puttied over to hide them 
and prevent rusting. This method of con- 
struction saves work and produces a strong 
lid. No lock is indicated, but eithei' a hasp 
or a panel-type lock may be fitted to the 
chest if desired. 
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Finishing Cabinet Has a Folding Work Shelf 




Used in the industrial-arts department 
of a large Chicago high school^ this paint 
cabinet provides shelves for storage and 
has a drop leaf on which painting and fin- 
ishing of small articles can be done. In this 
way* workbench tops are kept free of paint 
smears and stains. Also, the job of taking 
inventory of the materials on hand ig sim- 
plified as they are all grouped and not scat- 



tered about on the various benches. The 
cabinet is made of plywood, and has 

two hinged doors at the front, which open 
to permit the drop leaf to be lowered. Two 
lengths of small chain hold the shelf in 
working position. The front edge of the 
bottom shelf must be set back far enough 
to make room for the drop leaf when it is 
raised,—!. M, Fenn, Chicago. 



Electric Tools in School Locked by Box Over Wall Outlet 



In a manuaUtraining room, students 
were kept from operating tho electric tools 
without the authorization of the instructor 
by using a box over the outlet as shown. 
Cords from die machines were run through 
holes in the cover of the box> which could 
be locked with a padlock. The machines 
could be plugged in and the Cover locked, 
after which the cords, which were vulcan- 
ized to the rubber plugs, could be pulled 
from the outlets, but they could not be in- 
serted again until the box was unlocked, 

([Initials may be burned into hammer 
handles or other wood surfacQ.s by fir.st 
foi-ming the letters on the surface to be 
marked with rubber cement and touching 
a match to them. If they are not burned 
deep enough, repeat the process- 
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Steam Fitter Carries Packing 
For Valves in Flashlight 




Maintenance men in factories whoso 
work requires the packing of valves in 
;&team lines will find an old flashlight case 
a handy container for cari-ying the packing 
in their pockets. The reflector' and bulb are 
removed from the case^ and the end of the 
packing is threaded through the bulb hole 
from the lower end of the case. Then, with 
the end of the packing projecting through 
the holOj the strand is wound on a stick to 
a depth of two or three layers^ after which 
the packing is cut off from its 3'eel or hall 
and inserted into the flashlight case. In 
this way, tangling is avoided. The bottom 
cap of a second flashlight is screwed on 
the upper end of the case. 



Soldering Iron and Pipe Elbow 
Make Self*Heated Ladle 




Using a small 
amount of molten 
babbitt metal oc- 
casionally^ a me- 
chanic made this 
practical self- 
heating ladle for 
the job. It consists 
of an electric sol- 



dering iron having a pipe elbo-w fitted 
tightly over the end of the copper^ a set 
screw being used to lock the elbow in place. 
After the iron has become hot, babbitt is 
di’opped into the elbow and is soon melted, 
remaining in this stato as long as the cur- 
rent is turned on the iron. 



Pump-Type Oilcan Made Easily 
At a Small Cost 

Needing several 
pump-type oil- 
cans for use in my 
shop, I made them 
inexpensively 
from empty type- 
writer oilcans and 
pumps of the type 
used in cans of 
liquid glass-^ 
cleaning solutions. 

These pumps can 
be purchased for ten cents each if none is 
at hand. They arc installed in the cans and 
triggers provided to operate them as indi- 
cated.— R. H. Graham^ Gatun, Canal Zone, 
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Sandbags Weight Disk Harrow 
When Working Hard Soil 

When plowing or disk- harrowing hard 
soilSp or sod and heavy cover crops^ it is 
often necessary to weight the implement to 
force penetration to the desired depth. 
Good weighty for this purpose are made by 
filling sacks with dry, fine sand. Such 
weights will stay any where they are placed 
on an implement without tying them on. 
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Restoring 

Antique 

Furniture 

By R. C Stabler 




Part n — ^Finishing Methods 

A FTER you have made all major repairs 
on your antique piece and sanded it 
smooth, you are ready for finishing. First 
comes staining which is very important as 
you can ruin the appearance of an other- 
wise beautiful piece by improper use and 
application of stain. Mix and apply stains 
in natural light. Acid+ spirit and penetrat- 
ing stains are difficult to apply evenly. 
Colors in oil, used in oH stains, are not per- 
manent, and in time will fade out. Oil 
stain is populai^ because it is easy to apply* 
Dyep or water stain^ is the best and is as 
permanent as the wood itself. It must., 
however, be applied evenly with a full- 
bodied brush, Pig. 18. Fiist, be sui^ that 
the piece requires staining. Unless you 
have had to do some bleaching, mahogany^ 
cherry and maple usually do not require 
staining* Pine is best finished in its natural 
color. 

Diy, sanded wood usually lacks color, 
but its approximate tone wiU be revealed 
if you brush water lightly over the entire 
piece. If stain is not needed all over, mois- 
ten a small area aroimd defects, which you 
will fill with colored plastic wood or stick 
shellac. Match colors to the moistened 
area. When dry, sand the work and finish 
by rubbing with No. 00 steel wool. 

Parts that have been repaired must now 
be tinted. Fig* 19. Moisten and test color as 
you did before making shellac and plastic- 
wood mpairs. Dilute the stain, test on sim- 
ilar scraps of wood until color is right, then 
apply. Use a medicine dropper to propor- 
tion small amounts. Do not sand the 
stained wood until after the sealer coat is 
applii^d. If the piece is to have an all-over 
stain coat, let the stained repair parts dry 
first. Woods of more or less unifonm grain 
will take stain without showing much va^ 
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I'lation of color. Fancy butt, buii and 
crotch woods, however, reveal a wide color 
range. Therefore, repaired parts and all- 
over stains for such wood should he tested 
on pieces of similar grain. 

If you suspect that a reddish penetrating 
Slain has been used previouslyi test by 
coating several spots with shellac. Let 
stand for a week or more. If a pink '^bleed- 
ing” occurs^ then use a penetrating stain. 
On walnut, stain to a much darker shade to 
conceal possible bleeding. If the piece is 
maple or pine^ nothing can be done as there 
is no suitable bleach or sealer. When stain- 
ing is necessary the color to use is deter- 
mined by the color of the w'ood. The sap- 
wnod of walnut, or butternut — often mis- 
called walnut — usually has a warm color. 
These woods are found in light to medium - 
brown shades^ Black walnut may be a dark 



brown to almost black. If neccssaiy to 
use this darker wood for light colored 
repairs, it may be bleached, then tinted. 
Use no oil stain on cherry, as the oil 
has a too darkening effect, A light 
brownish-red tone is best. Between a 
light and dark colored honey shade is 
about right for maple. Curls will come 
out much darker, which makes this 
wood so desirable. Do not stain ma- 
hogany too dark, and avoid a loo red- 
dish shadcH Brown with a hint of red 
should be your choice. When the stain 
is thoroughly diy, it must be sealed in. 

Usually either shEllac, shellac- wax 
or a varnish finish is best for an antique 
piece. Shellac dries dustproof in a few 
minutes, and thorough^' hard in a few 
hours. White shellac, colored to a very 
light brown is best. Mix dry burnt umber, 
1 table.^poonful, in denaluied alcohol, 3 ta- 
blespoonfuls, Let stand 12 hrs., shaking it 
occasionally. Stir this color into white 
shellac until you get a light brown shade. 
For a sealer coat, reduce with denatured 
alcohol, 4 pa its j and apply evenly. When 
diy, sand down the raised grain with No. 
7/0 garnet paper. Rub to final smoothness 
with No. -M steel wool and brush the dust 
out of the open pores. 

Pilling the wood is next This is neces- 
sary usually on mahogany, walnut, etc. 
However, as pine, maple and cherry are 
close grained, generally no filler is nc^cd. 
Buy a filler slightly darker than the stain 
you are using. Thin with luipenline to a 
cream consistency. Use a stiff, stubby 
brushy and stroke with the gi-ain^ Do only 
a small ai'ea at a time. Use dean cloths to 
rub it off across the grain as indicated by 
the photo below Fig 23, Be sure to get it 
all off, as this material dries hard. A cloth 
over an orange stick is useful to remove 
filler from panel crevices, carvnngs, etc., 
Fig, 20. Lrinseed oil and colors in oil are 
part of filler ingredients. These will act as 
a stain and will further darken the wood 
unless the sealer coat is applied as herein 
advised, before filling. Fillers applied over 
oil stains will require more time for drying 
than ones applied over water stains- In 
any event, be sure that the filler in the 
pores is thoroughly dry before sanding. If 
it isn't^ the filler will come out W'hen sand- 
ing. While filling, watch for dull spots to 
appear and work the fiUcr into the pores 
with a pad of burlap, or the palm of your 
hand, using a circular^ twisting motion. 
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when the filler is dry, sand lightly^ then 
coat the piece with shelbc cut one half 
with denatured alcohol. Use this same re- 
duction for successive coatSr Two to four 
coats may be required. Between each coat, 
sand down the laps^ then lightly sand the 
entire piece. Do not begin rubbing with 
No. 00 wool until a good gloss is obtained. 
After rubbing the shellac down, inspect the 
piece for '‘high" or glossy spots. Cut these 
down with wads of discarded worn steel 
wool, then use the worn wool to again go 
over the entire piece. By now v^\y little 
shellac will be left on the piece, which 
means better wearing qualities and a soft 
dull finish. 

For a shellac-wax finish, proceed as 
above through the seahng, filling, and 
sanding stage^ then apply one coat con- 
sMing of equal parts of shellac and alcohoL 
Lot dry^ rub down with No, 00 steel wooL 
The object now is to have a very thin film 




of shellac on the wood. Coat the piece with 
brown wax^ applied lightly particularly on 
carvings. Yellow wax can be used if it i^ 
colored with diy burnt umber. Fig. 21. In- 
stead of waiting the usual 20 min., before 
polishing with a non^scratching cloth, de- 
lay at least 24 hi's. Two or three waxings 
may be necessary. Shellac and shellac- 
wax finishes wear well on picture and mir- 
ror frames^ chairs, comer shelves, and 
other furniture not subjected to warm food 
dishes, beverages, perfume^ etc. Such 
pieces are better finished with varnish. An 
excellent finish^ one that closely resembles 
llie dull sheen of old original finishes, is 
had by using a flat varnish which gives a 
dull finish upon drying. Coat a clean board 
with high-glos 5 varnish and then use this 
for testing dry-dull vamigh for brush 
marksr Fig. 22, Proceed through the seal- 
ing, filling and sanding process as for shel- 
lac, but cut the varnish sealer coat only 
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one half with tui^pentlne. After sanding, 
apply enough coats of high-grade floor 
varnish to produce a high gloss. Sand be- 
tween coats with No. 7/0 garnet paper, weD 
worn but clean. Inspect the paper fre- 
quently for “glazing,” particularly when 
sanding after filling, for glazed paper will 
surely scratch. After three or four days 
drying, cut down the high gloss with No. 00 
steel wool, and apply dry-dull Varnish. 
One coat is usually sufficient, but give two 
if necessary. 

Door for Opeii'End Mailbox 
Protects Newspapers 

Home owners who live on rural-delivery 
mail routes and have open-end mail boxes 
can protect their newspapers against rain 

by pioviding a 

swinging door or 
damper in the end. 

This Consists of a 
sheet -metal disk 
pivoted near the 
top by running a 
pin through it in a 
manner similar to 
the way that a stovepipe damper is 
stalled. It is not necessaiy for the mail 
carrier to open the door; he just pushes the 
rolled paper against it, 

— W. J, Stark, Eureka, Calif. 
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Rear- View Mirror on Tractor 
To See Trailing Implement 



Atlached to a tractor as indicated, a 
truck- typ^ rear-vi^w miiror enables you 
to see the trailing implement without keep- 
ing your head in an uncomfortable posi- 
tion. The mirror is especially helpful when 
plowing trashy ground or when pulling a 
corn-husking machine, two jobs whei'e you 
must watch the trailing Implement. 



Hanging Scalfold "Tied In^' 
With This Window Bar 

Due to a wide pro] ec ting corniee^ it is 
often necessary to ‘^tie in" a hanging scaf- 
fold to keep it close to the wall of a build- 
ing^ usmg a short rope, which is tied to the 




scaffold and to any convenient window 
hook^ awning rod^ etc. Often the hooks or 
rods are unsafe for this purpose because 
rust has eaten away the anchoring screws 
or bolts. A better way of tying in the scaf- 
fold ig to use a window bar like the one 
shown. This is a sound piece of wdod, cut 
so that it Can be wedged between the glides 
in which the sash move. 



Mice Kept Out of Seed Com 
By Use of Small Fun.net 

When ears of 
seed corn are tied 
fcogether in pairs 
and hung over a 
wire in storage, 
mice can be kept 
away from the 
corn by using two 
small funnels- One funnel ig placed a few 
inches from each end of the wire as shown. 



Schedules and Charts at Hand 
Under Glass on Desk Slide 

Your semi-pri- 
vate papers, such 
as charts and route 
maps can be con- 
sulted instantly if 
they are kept on 
one of the sUdt^s of 
your desk. They 
can be thumb- 
tacked to the glide, 
but a better way i.s to replace the slide with 
one made o£ plywood, as showm^ A piece 
of glass will keep the papers in place. 



Can on Stake Prevents Splicctng 
While Driving Into Ground 

Having a num- 
her of wood stakes 
used in anchoring 
portable equip- 
ment, a farmer 
prevented the up- 
per ends from be- 
ing split by a maul 
when driving 
them, by slipping 
tin cans over the stokes. Both ends were 
removed from the cans, which then served 
merely as reinforcing bands. 
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ning at about a 20 m p.h. 
speed and with all the 
D^hts on. Now the spring 
tension of the voltage 
portion of tlie regtilator 
should be adjusted until 
the ammeter hand stands 
just to the **charge” side 
of zero. The current por- 
tion of the regulator is 
next. This part protects 
the generator against 
overloads. Holding the 
voltage points together so 
they Can’t separate, speed 
up the motor. If the hand 
of the ammeter goes all 
the way to the "charge^* 
side, reduce the spring 
tension on the current 
contacts so that the gen- 
erator output will be re- 
duced just enough to 
keep the ammeter hand 
on the scale. 



Adjusting 

Generator Regulators 

By C- E* Packer 



’I A/HEN generator regulators cau^ trou- 
^ ^ ble first make sure that the contacts 
are perfectly clean and arc properly ad- 
justed, Pig. 1 shows a regulator with the 
cover removed. Generally, there are three 
sets of movable contacts. The one desig- 
nated C is the cutout The cutout contacts 
are easy to identify as they are always 
separated when the generator is not charg- 
ing, while the other regulator contacts are 
always closed. To determine which one of 
other contacts, A and B, is on the volt- 
age part of the regulator and which is on 
the current part do this: Run the motor at 
what would be a road speed of about 12 
m.p.h. and disconnect the wire from the 
regulator terminal marked “BAT.*’ The 
two that open are the ones that regulate 
voltage. The other two control current. 

When a generator is not charging, or a 
dickering ammeter needle indicates an in- 
termittent charge^ test to determine wheth- 
the trouble is in the generator or in the 
regulator. To do this, 
speed vip the motor and 
then be sure the voltage 
contacts are closed. If the 
generator charges cor- 
rectly, the ti'ouble is in 
the regulator, If not, the 
trouble is in the genera- 
tor or wiring. To dean 
and adjust regulator con- 
tacts, fii'st smooth them 
with a contact file. Fig, 2. 

Never use emery doth or 
sandpaper. The spacing 
when the contacts are 
fully separated should be 
approximately .020 in. In 
operation, all contacts re- 
main closed until the 
voltage or current be- 
comes excessive. Output 
is reduced by prying up 
on one end o£ the spring 
anchorage, Fig. 3. Forc- 
ing this part down toward 
the base increases output. 

Final adjustment is 
made with the motor run- 
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Short Lengths of Copper Tubing 
Straightened by * 'Rolling Board'* 




To straighten short lengths of copper 
tubingj one garage mechanic uses a rolling 
board. This consists of a wooden trowel 
with the underside covered with rubber 
from an inner tube. In use^ the tubing is 
first straightened as much as possible with 
the hands, after which it is placed on top 
of the bench and rolled over and over with 
the board to complete the straightening job. 



Flashiigkr Aids ifi Backing Car 
Out of Dark Places 

One motorist who often has to back his 
car in the dark on fishing trips, uses a sim- 
ple wire bracket to hold a flashlight on the 
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rear bumper. It takes only a few seconds 
to slip the bracket on the bumper^ and he 
likes lliis arrangement better than a regu- 
lar lamp mounted at the rear of the car- 



Acid Removes Metal Strip 
From Window Glass 

A good method 
of removing the 
metal $trip from 
the lower edge of 
a broken window 
glass is to use sul- 
phuric acid. Place 
the glass on a flat 
surface and tip it 
slightly, having the metal strip at the low 
side. Then pour the acid on the felt strip 
that is packed between the glass and metal. 
After an hour or so+ the metal can be 
pulled off easily. 

— Lloyd G, Yates, Hubbell, MLch. 




Chain, of Wrecking Car Covered 
To Protect Car Behind 




If the hoist chain 
on your weeking 
car hangs over the 
rear end of the 
car, here is a way 
to shield the □haln 
to protect the car 
of a motorist be- 
hind you jf he 
should not stop 
soon enough. Just 
cut out a section 
of old tire and fit 
it with four heavy cords so that it can be 
tied aroimd the chain while traveling. 
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Leakage in Under-Hood Battery 
Tested by Using Mirror 

C o nsiderable 
damage may re- 
sult to metal parts 
and insulation 
when gas from a 
heavily-charged 
battery of the un- 
d e r-h o o d type 
leaks out into the 
interior from de- 
fective vent-^duct 
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Tool Made From Radiator Hose 
Removes Headlight Bulbs 

Affording an 
excellent grip with 
a minimum 
amount of pres- 
snrep this simple 
tool for removing 
auto headlight 
bulbs is made 
from a 4-in. piece 
of ordinary radia- 
tor hose. One end 
is slotted to pro- 
vide more con- 
tacting surface on 
the bulb while the 
other end is plugged to prevent the hose 
being crushed when pressure is applied. 



Breast Drill and Emery Cloth 
Clean Carbon From Valves 

The next time you have a valve job try 
cleaning the valves of carbon by using em- 
ery cloth and a breast drill. After remov- 
ing a valve, chuck it in^ the drill and then 
rotate it against a piece of cloth as shown. 

— Ivan J, Stretten, Detroit, Mich, 



Difliculty of putting on skid chains with- 
out jacking up the wheels can be avoided 
by using a block fitted with cleats as shown. 
The chain is stretched over the block with 
the cross links between the cleats. Then 
the cai' is backed onto the block and Ihe 
chain fastened around the wheel. The 
cleats allow free movement of the ci'oss 
links under the tire so that the chain can 
be pulled up by hand and fastened tightly 
around the wheeL 

— Frank Petrtizssi^ Hazleton, Pa. 



Flow of Liquid Into Hydrometer 
Controlled by Slotted Cork 

In my work 1 
have freijuent use 
for a hydrometer, 
and usually desire 
just a certain 
amount of liquid 
to flow into the 
barrel for testing 
puiposes. To con- 
trol the flow, 1 
found that a slot- 
ted cork inserts 
into the end of the 
bairel inside the 
rubber bulb did the trick. The size of slot 
will depend on the amount of liquid desired 
in the hydrometer, and wiU have to be de- 
termined by experiment, 

—David T. Webb, San Pedi'o, Calif. 



walls or their connections to the vent holes. 
Leakage at either of these points can be 
determined by holding a newly-polished 
mirror over the ducts while the battery is 
being charged, If fumes are escaping, they 
wiU cloud the mirror surface. 

— W. C. Wilhite, Carlinville, III 



skid Chains Put on Wheels Easily 
With Aid of Cleated Block 
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Rubber Tube Extension on Oilcan 
Lubricates Sticky Valves 




It is a simple matter to put peuctratiog 
oil on a sticky valve of a motor if you use 
a length of rubber tubing on the end of an 
oilcan spout. First insert a length of wire 
inside of the tube, then slip the latter over 
the spouti The wire tends to stiffen the 
tube and helps to make it keep the contour 
to which it is bent. In use, remove the 



spark plug from the cylinder that has the 
sticky valve and inscit the oilcan, direct- 
ing the tube toward the valve„ which 
should be in an open position as indicated 
by the lower detail This is much better 
than merely removing the spark plug and 
squirting oil in the general direction of the 
valvc^ — W, C, Acker, San Francisco^ Calif. 



Strap-On Skid Cbains Attached 
Easily With Aid of Wire 

AUaching strap- 
on skid chains to a 
disk wheel is not a 
dilticult job if you 
use a piece of wire 
to pLill the chain 
ihrough the wlieel 
slots. A length of 
hard-drawn cop- 
per wire is best for 
this purpose. Give 
it a curved shape 
at one end so that 
it can be pushed 
through the wheel 
slot and the end will appeal’ above the tire. 
Form a small hook on the end to engage 
in a hole punched in the end of the chain 
strap. — A. T, Lawton. Ottawai Can. 




Arm Yourself With Many Practical Ideas 

By Getting This Free 128 'pp. Guide to Opportunities 







•lUlM 

idbas 



Arc you looking for greater opportunities — 
a better position — more income — some lucra- 
tive small business or profitable hobby par- 
ticularly suitable for you? Or, do you want 
craftwork ideas to make your spare time pay 
extra dividends? Thenp don*t fail to send to- 
day for your copy of Billion Ideas.^' 
This new, illustrated catalogue of ideas was 
e^eckdly prepared for practical-minded 
people who want to know about many useful 
books on moneymaking subjects and want 
shop-tested handicraft plans to make things. 
This book is an "eye-opener"* to numerous 
opportunities. It's an inspiration to find out 
what others have done and what you too 
can do! ]>oii’t miss It! 



Dept. 5(H1 — Popular Mechanic Pressp 2W East Ontario Street^ ChicagOp Illinois 
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MORE ENJOYMENT 



with this THREE-WAY 

AUTOMATIC .22 RIFLE 




Tlijjt rifilj hag cverytliingl 
Instant adjustment oF die eross« 
bolt ennM«s you to use it aa i 1 ) 
QDtomaltCp (2) ball aetiou re- 
peater. (3J single loader* Ab au- 
tDm9itic3 it shoots Long Rifle 
, . , Regiilur or High Speed. Op- 
erated by hand, It Bheota off .12 
Ldni Rifle> M Long $nd ^2 
SKdii Cartridges. Yoall enjoy 
every feature of it: Barrel of 
traditiona] Savage accuracy- 
Action simple^ positive, eiBily 
dUmoiinted ‘without tools^ 
Stock of handBome American 
walnutp man’s size, well propor- 
tioned for excellent balance 
and steady holding ifuallties* 





Patented trigger release meeh- 
anism assures positive function 
inf. On automatic, you cnii 
Bhoot IS shots, in rapid success 
iiou * * ju^t as fast you ran 
pull the trigger. 



* 18 ” 



MODEL 6 
Tubular MafazLoe 

lliiuxii-alid} 

MODEL 7 A 63 
Clip Magaziuc » « I Q 

jfcMu- ■C#9lerv‘ ro i/iwi yvtt. 



FREE CATALOG 

Wiiu S.T.HQ Arn» Corporatian 

Dtpi. 2SD2, Utica, N-Y. IkI 
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Drugs atid Perfumes by the Acre 

(CoMlfioed ffQffi isoge B?1 

Medicine, cosmetics^ and kindred indus- 
tries demnnd l^ge quantities of natural 
oik, alkaloids and prepa rations in spite of 
the substitutes provided by chemistry. 
Digitalis, the cominon foxglove, is an im- 
portant heart stiTnuIant. Belladonna, often 
called deadly nightshade, is used by eye 
specialkts to dilate the pupils of the eyes- 
Stramonium, derived from Jimson weed, 
combats asthma. Orrisroot is used as a 
scent and flavor. 

Pyrethrum, which looks like a daisy and 
is a member of the chrysanthemum family^ 
is an important insecticide because it is 
toxic to all cold-blooded life. As much as 
14p000,000 pounds of dried pyrethrum flow- 
ers have been Imported annually with a 
varying market price of from 11 to 30 cents 
a poundn Scores of herbs are in demand. 

Bonesett blue flags burdock, cascara bark, 
dandelionp ginsengt goldenseal and seneca 
root are among our native botanical drug 
herbs. These and others are often gathered 
wild, although incomes are tinusually low 
for the time involved. In the Blue Ridge 
Mountain section of North Carolina, white 
pine bark, wild cherry bark, sassafras bark 
and mandrake root are collected. 

Such herbs as aconite, arnica and seneca 
grow best in the northern part of the coun- 
try, Belladonna and digitalis, among oth- 
ers* grow best in warmer climates. Gin- 
seng and goldenseaL being forest plants, 
must be cultivated under shade. 

Early this year dried beUadonna leaves 
were selling for $1.80 a pound as against 
38 cents a pound two years ago; dandelion 
roots were 80 cents a pound, dried, as 
against a former price of 14 cents; and orris 
root was SO cents a pound instead of 11 
cents. Wiese wholesale prices are above 
the prices paid to growers, but they indi- 
cate the market. 

Goldenseal is being cultivated in Wash- 
ington, ephedra has been grown experi- 
mentally by the South Dakota state college 
and pyrefcum flowers are being raised 
commercially in southern California. Nux 
vomica, from which strychnine is made, 
asafetida, which is used in sauces, psyllium 
seed, henbane and other lesser known drug 
crops appear to have promise when they 
are iritroduced into this country. 

Lack of foreign supplies has likewise 
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boosted the priees of culinary herbs. Tar-^ 
ragon, shallots^ sv/E^t “fennel and sweet 
marioram are used in sauces and dressings, 
basil is a good salad herb, thyme and 
^^sage are excellent in soups and rosemary 
1 ^. 1-^and oregano are \lsed with meats. 

W Most culinary herbs take up little space 
and are easy to raise, in fact a window box 
f * is sufficient fpr growing a few varieties of 
plants. In most cases only the leaves are 
jsed and these are picked, dried and put 
away. Frequently the amateur herb grow- 
ler finds that his product is better than com-- 
mercial preparations that may be adulter- 
ated with ground-up stalks and other non- 
essential matter. In some locations it may 
be possible to raise herbs to sell to restau- 
rants and grocers- 

Essential oils ranging from castor oil to 
oil of lavender flowers and oil of geranium 
A form another sort of crop that appears 
T promising. In some cases the retum per 
^ _acre is greater when an herb or shrub is 
for its oil, although a steam boiler, 
retort^ and condenser for distilling the oils 
are required. Hbetensive experiments have 
been conducted by the Department of Ag- 
riculture in raising rose geraniums for 
^ their oil and although at present prices as 
QJ much as $100 an acre net may be earned 
from such a crop, prices are subject to 
fluctuation. Spearmint, wintergreen, 

^ wormwood, and peppermint are other “oil” 
crops tried in the United States. 

One grower who raises gardenias for the 
cut Bower market successfully manufac- 
tures eatdenia oil as a by’-product in the 
^"^ 4 CpT-sea 5 on . Forty thousend flowers must 
3 be handled to create a pound of essence^ 
which suggests that the venture would not 
be profitable by itself. 

^ In California machines that harvest flow- 
-iii ^-iP^ blooms rapidly and economically are 
being tried out^ since If harvesting costa 
' can be reduced the United States would no 
longer need to depend on France for ex- 
pensive natural perfumes^ A new perfume 
extraction process in which petroleum 
ether is used to distill off the essence from 
flowers is being perfected. This promises 
to replace costlier methodg. 






eWames and addresses listed in the mdex, 
page 4 -A, show where to buy manufac- 
tured products described in this magazine. 
Say you saw it in Popular Mechanics. 
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fOUCH ON OIL. PUMPING 
GENTLE OH CVLIHtlER WALLS 

The noa*r you weitt* on oatlfs quoria jjf 
oii Ihe laoal •xpenia of driyiny on cLI- 
pumper* Fcr Da-pumpis^ !hhu<iUy CioemH 
that lapld CYlinder wear has- alarted — 
00.4 IhoJ meaiLB a laaa Iroll of Iroiilale 
nDcJ expense. 

At ihe first Bi^n of 
replace your worn rtnga wllh Hn&tiavB 
Slefll-Venl FiBlan Ria^i. They pul tjt fjulck: 
*10p to oU-pumptu^, cheek cyJinder wear 
aia4 OTOid bi^h repair bda loler, 

Any aood mochnoi-c can tntloJl them 
-'auJcldy and ecoootlticaUY. 

Noje lo U»4 Car buyen ; AdL the dealet El il 
SSeelrVsTitiWcondltkined.If? a heller buy If IN*. 
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NOT A CHOO-CHOOp JUNIOR. 
JUST A CAR THAT NEEDS SANf- 
FLUSH IN THE RADIATOR 



T^arlli of or tractor,) 

i,- «:= 

stu i>y 

?ani-W^ 



Doift Gamt/e 

Guard atfafnst trouble 
from Minor Injuries- 

BurnsXuts 

iHitthii-K BrulM mr Snldf, Bc tIw- Oiinri [iLfe^tSgna 

which msLv "Uif YfP2 up.” ClaanBe wuimuI InATSuMy. ’I'Jwii nvp^r 
effActiver Jnblbltory ijatlitpUfl OTLJSBOL iTurbii^riir Odl-of-SaJtJ. 
UhkL for over ID ytits lu ibnuundB dF IjicCinri*^, EudiiBirLBl 

ftnt atd acAtlGiu, drt di^uncuciitii lutd tujtnufi. W'ut-^ Uratwiyut 
Combalfi bllDctioDi hel||ii ^Ibccil^ -c^zdm at btnnd; ntinnuLattil hi^- 
lufi: fiulpfcl? biHpfl rrliefre pain. OiiLt al yf^''rr flnupitit'*^ Mcmt 
aftitaFy ir^u w your mncy biek. M vaie^i OIL^O^iOL toitay- 
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Building Tomorrow's Navy 

(Continued from 97) 

German dive bombers off Sicily and CretOp 
the British situation in the Mediterranean 
would be far more favorable. Fui'thcr- 
more, these multiple guns are the best 
iveapon against torpedo boats. Our Na^^y 
has secured an appropriation to arm all our 
ships with plenty of multiple mounts for 
protection against torpedo plEmesp dive 
bombers and speedy surface craft. 

Although not new» the aircraft carrier is 
having its first effective use. The chief 
consequence of its use by the British is the 
relative scarcity of such commerce raiders 
as the Emden and Karlsruhe of world-war 
fame. This is all the more remarkable since 
the NaiiSj controlling the coastline from 
Norway to Spahip can send out raiders 
whenever they choose* Their dijfficulty is 
no longer in reaching the open sea — it is 
staying there; and what makes It danger- 
ous to stay there i^ the aircraft carrier. Its 
planes search enormous areas in a day and 
concentrate an overwhelming force of 
planes on any enemy ship sighted, as the 
Bismarck discovered fatally. Consequent- 
ly the Germans, aside from occasional 
forays in thick weather^, use surface raid- 
ers only in remote areas where they have 
merely nuisance value* 

The aircraft carrier, however^ has its 
own defense problem. Offering a big target 
from the air and easily vulnerable to sub“ 
marihes, since it must steam in a straight 
line while planes land and take oflfj it needs 
an antiaircraft cruiser to ward off bombers 
and a screen of antisubmarine vessels. 

To protect convoy Britain is building 
two types of craft, the escort vessel and the 
corvette. Both are practically unarmored 
and too slow for service with the flectr 
Nevertheless, they have practically the 
same depth-charge equipment and listen- 
ing gear as a destroyer; so are highly effec- 
tive against submarines. A typical escort 
vessel is 250 feet long^ displaces l,2tK) tons, 
can make 19 knots, mounts eight 4- inch 
antiaircraft guns and a pom-poirL A typ- 
ical corvette is 19D feet long, displaces 
about 500 tons, makes 17 knots and mounts 
only a single 4- inch gun and a pom-pom. 

The larger vessel has the advantage of a 
powerful antiaircraft battery and higher 
speed. The smaller vessel can be built 
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more quickly and cheaply, costs less for 
upkeep, presents a smaller, more maneu- 
verable target and requires a crew of only 
50 men compared with 120 for an escort 
vessel and 150 for a destroyer. 

Another sensational innovation is the 
greatly improved motor torpedo boal In 
the war of 1914-18 it was a fair- weather 
crafty and threw a bow wave so conspicu- 
ous as to render a surprise attack next to 
impossible. Today's British speedboats are 
so light and highly powered that they skim 
over the water. Their two main engines 
are supplemented by a third small motor. 
This center engine can drive the boat at 
about nine knots, at which the bow wave 
is negligible and propeller noise so slight it 
cannot be picked up by enemy hydro- 
phones. Thus the boat can creep up on one 
engine at night, fire its torpedoes and es- 
cape at full speed with maih eh^es on, 

America is not slow to learn. Already, 
the Navy is massing a fleet of motor tor- 
pedo boats. Typical is the PT^IO, powered 
with three 1,350-horsepower engines, ca- 
pable of 52 knots or 60 miles an hour in 
smooth water and 40 knots against 15 -foot 
waves. Specialized antisubmarine patrol 
craft are also being built, and it is under- 
stood the Navy budget plans 400 new escort 
and patrol vessels^ sub chasers and mine 
sweepers. No battle fleet in dangerous wa- 
ters is faster than its mine sweepers. 

Sending an American fleet into action 
requires much preparatory organization. 
It presupposes the readiness of a host of 
auxiliary vessels, tankers or handy bases 
for refueling, tugs and repair ships, hospi- 
tal ships, seaplane tenders and many other 
specialized vessels. A surprise incursion 
into enemy waters may depend on taking 
advantage of fog or rain predicted by the 
Navy's long-range forecasters. Or the bal- 
ance between victory and defeat may be 
weighed by ability of the naval air force 
to drive enemy planes out of the sky- 

American shipyards are turning out 
warcraft even faster than Navy schedules 
contemplated. The ships will be the best 
that American brains and skill can produce 
— and that best has always been good. 



Ihm Qpiniont Sf CiiEertnnt -CsnlEEinrd in ihit 
Qr0 lh« private o-nai of Ihe writer and not to be con- 
strued os effickil Qr reflecting tti« vtewi oF Ihfr N^vy 
Deportm«nl &r th* rvaval jtryfic* en lorg#. 





DOES YOUR CAR NEED 

MORE POWER? 
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HC SPARK PLUGS 



You can il by replacing wHti Edison HC* 
S^erlc Plugs. They, alone, hi yaurpre-"4l car. 
wilh all the cidvanlagea that Oro Idading 
engine designers le rai^idly adopt Ihe liny, 
racing type plug. You gel lazier cooling o ^ . 
more power without melor "piTig" . . . greater 
iuel economy . . . premium performance with 
regular gas . . . and longer lile. Modernize 
Ihe power ol yoni car> Replace wilh Edison 
HC Flug». They co4l no more. 

Ellivoa-Spifrdorf Carp., Wesi OrnrtgR^ N. Jo 



PROOF 



GASKET 



LEAK 



Only cdiien Sporli PlugiE 
havi thv paFfjiFfld tpun-Dn, 
lolld ^eppir gaiket, 
peifictt^ ctirittr«d. Aiiurfi 
lOdy^ <;^?mpr|ij5ion‘tEglit lil, 
and n#¥tr n«edi ieplac«- 
mtnt. 
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WATERPROOF 

ptoAiic AZiUi GLUE 



QUICK mtm WITH COLD mm 

No trouble to prepare. Just add die 
required amounc of cold wa ret -and 
l!]£ pf^wdtr dissolves making i smooth 
liquid, 

READY TO USE JN 30 SECONDS 

No waiting around before you ^pply 
Lhe glue. It is rciidy to use as [iQon as 
missed — joints may be worked lightly 
after four hours drying, 

Joinr^ 

hrrEd hrm even w to rempr of 160^¥ 
. . . Waterproof even chpugb sub- 
merged tar m-pnrhs^ 

lASriNG STRENGTH Holds for r»rs 

— with the glue stronger than the 
joints it holds. 

COH. 



4 HANDY SIZES 
IOC 25C 50C 85< 



VlT^f THE jh Hi 

ARKOORA^ 

F-ADir^cT roun tools from theft 

-^^ILU w^IrHlL^ uUm nr dMin e |]4 

hNTfiil nad AhhL iiibli udi nr HkV 

|THf>l, Jik* urilirf nn p*p*r mil\i wn CT T^'l^rtJ. 

C<Hnpt*t« Difiiii ^3.ao-™rT«Hi4 ifHHbm 
rni^iM.hC lll■ltri|■i|^14d nricUJ»T tlW. WrhlH I9441, 

n., tm s.E. Hill Hr,ir^[UBj, Dr«. 







■ET. lafiB 



GENUINE V.S. BARGAINS 



O. b. WOOL BL ANkeite (used) ^ Sz-tB- 
MCCLEIJ_AM SAOPLEi? <USED>. 5.95 
Ur3. ARMY PUP TENTS tLiSEO). i.SHl 
GAS MASK BAISS {NEwj , , , , r . ^ 

TbausjHl I DfOilieE Bjr^ In SI i Imr* .Oq alciDf 

ASf^rtOoodLfDr HiiliBer,r’jj-bicr,S3a|]l S«n4 lOtf 
tor iz-p jgil LiEi b£ rCCIttdid fr lEJi 

A and M jiVI*PLV ro. 

4 T 3 Q LESTER ST. mCHMaKb, VA. 



KEEP YOUR DOGS FREE FROM WORMS 



NEMA 

C.He- Ca-e^ules to r-tmove 

round TVOFiTii and hnokfvarm^^ 
EFFECTIVE tiEPENDAIlE 
Dfug &tnr«i Sail 

FAHKE-OAVKS F^o4uel« \ BOOKLtT 

rHEl 



WORM 

CAPSULES 




BeatingTrouble to the Punch 

(Continued from page 

tical fioud condilionst the engineers put 
their new equipment to the test. In a down- 
pouTp crews of workmen on opposite sides 
of the saTne raging Santa Clara went to 
work, Flares signaled men across the river 
to stand by. 

A cannon flung a line out across the riv- 
er. There was an anxious minute, then the 
red glare of a signal fusee showed in the 
distance. The cross river crew, 500 feet 
away, had the line. In a few moments com- 
munication was set up. 

Meanwhile gasoline generators on trac- 
tor treads were unloaded and soon flood- 
Ughts were glaring. Portable '*A” frames 
made of sections of six-inch steel pipe 
were unslung. Small tractors scooped out 
shelves to hold the frameSj crews dug 
swiftly to install deadmen anchors and in 
15 minutes the frames w'ere in place. 

While this was being done, men were 
welding six-inch pipe sections into 3G-foot 
lengths. As soon as the cable could be tied 
to ‘*A^^ frames, men were sent over the 
torrent in bosun's chairs. At regular inter- 
vals they placed suspender rings to support 
new pipe, high above reach of water* 

Now began the task of laying that pipe— 
500 feet of it — over the river. In darkness 
the men worked, carrying 36-foot sections 
across on their high lines^ and hanging 
them from suspender rings. Welders 
quickly followed to close the joints. By 
dawn the task was completed, gas was 
rushing through the emergency pipe. 

At the spot where disaster nearly oc- 
curred gas oflicials have built two huge 
towers which carry new pipe on suspension 
lines above the river. 

The story of telephone trouble shooting 
must bo written around Sir Charles 
Wheatstone, English physicist, who devel- 
oped an electrical circuit nearly 100 years 
ago that continues to play an important 
part in wii^e conununication. The Wheat- 
stone Bridge provides a means of telling 
almost exactly where wires are c^os5ed^ 
grounded or broken; W'here moisture has 
penetrated cable sheaths, and even where 
to find birds’ nests and kites. 

Without the Bridge, men would have to 
patrol the miles of line until the point of 
trouble was located. In \vinter, particularly 
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in isobted and mountainous i egionSr this 
might mean days of difficult travel. 
Trouble shooting aerial cable is accom- 
plished in numerous waySn Simplest of 
these is visual inspectionp in which a man 
“rides the cables'* and checks possible 
holes by holding a miiTor underneath. The 
“enemy” of all linemen, of course, is mois- 
ture. Telephone 1 ‘epairmen find that semi- 
arid climates, in which long diy seasons 
are followed by flood conditions, present a 
peculiar problem. Tiny beetles which bore 
their holes through the lead sheaths and 
lay eggs are the culprits. When these hatch 
the main office inevitably records a de- 
crease in efficiency, 

One unique cable protection is the gas 
pressure method. Nitrogen Ls pumped into 
the cable, filling the minute spaces be- 
tween the wires. When the pressure is 
lowered dye to leakage an electric alarm is 
set off and the leak is immediately traced. 
In undergi^ound cable the '*enemy^* is 
electrolysis — the chemical decomposition 
of the lead cable sheath. One important 
cause is the unavoidable leakage of current 
from rails of electric railway systems. 

In the last few months the Bell system 
has started laying a ItCBO-mile under- 
ground cable from Sacramento to Omaha 
— to cost nearly $20,000,000. This cable wiU 
be the fifth transcontinental telephone lineT 
and the first underground. It will increase 
the number of available circuits SO percent 
and ultimately almost triple efficiency, 
Two tractors are working west from 
Denver^ cutting 30--inch furrows, into 
which a new-type cable vdth resistant 
steel armor is laid. When service begins 
a person will speak over one line and hear 
over the other, naturally unaware of it. 

The theory is that specially treated steel 
insulated cable, planted underground, will 
dispense with the trouble shooting now so 
imperative in pole-strung cable. 

The task is a huge one^ especially in 
planting the cable over mountains and riv- 
ers. E^eperience has taught engineers that 
in flood conditions, the approaches to 
bridges are most likely to wash away. The 
possibihty of the line going out is removed 
by fastening the line to piles, planted deep 
at these points. 

This mammoth project represents the 
trend in trouble shooting — eliminating the 
cause before the trouble odcurs. 
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“Mis rakc-premf’ fc^ivrc? make ir che ideal color camefa. 
The essentials of successful color phoEography . . . ac- 
oirare shutter speeds * , , correct raposure over mure' 
picture area . . . and exposure meecr. . , arc ail builr'in 
fr^nircs. Nothing more to buy, e^ifcept Alnii 

Here is ihe camera rau have been waiting for^.. 
a foolproof, prcci^ion-builr Candid Camera that takes 
double-frame piemres on atiy make of 35 nun, film, 
color -or black and white. 




“MISTAKE PROOF” 

FEATURES 

C^ilf Ettan 

A — Rewind knob, B — 

AucQfUEic Film Trjnsparc. 

C — Kttrittiblt Lens 
D — Shwtief 
Re] fist. E — Eicclusive 
"FilmJnder." f— Built-in 
Meter Oku- 
Utof.G— Pr«eitic]ii Foeusm^ H— BuiLt'in rEotu-RiLS'h 

chronizvr. OpfEeilVJew Findtt. J— Eit^suteCaunE^. 

dnuble Irnme nun. pJenueL PreeJsjan 50 nun. 
Uaivif f-A.i IcAi. Six shuEier $ettin|5j-Speeds up tu l/ 2 W?th 
Kcand. Cable release coru^ecEion aj^d cripad SDckcE. 







WRITE 


"Univeiisal Camera Co*p., 


Oe[}t- C^lp 'S^ii 2>rd Sueei, i 

t^cw 'Hjrlc, N, Y- 


FOR 


Seod nuc J [lusf ritcd booklet describ- 


FREE 


inj{ the '"Mi^toEe'Pwr" feiLurei of tbe 
Coruir IE. 


BOOKLET 


. 


TODAY 


jlJiirtJJ 




Oty. -Teafe-,.., 



SEPTEMBER, 1941 



167 





3CHtTLT“3aBt word in -a real ftewTw On Wfh**L3 
rtOfflyp attractive tivimr d}tart^ 
every convenTence, No matter where yo\J M 
(or Bftay), JWd can live in mmfort. Cotn^etwy 
furniihrfK no rents to pay. And a SChyit 
cuts travel coats to the bone. 



LSCHULT LEA!>£ THEM ALL 

FuBtTirti-roe-rentar*"LTi 
tlriTij. Axtur«H iiryil EaLxIi-^a belhalt t« LCtPS? 
in dn^" anj vrJw^. Sfu them at ypuf 
or writfl SCHUI-T THAELt^ItS. 

I "Elhliart. I■^.^^^■i^a. 



SCHULT 

TRAILERS 




t&TmC€PTOR 

CLASS f- , 
I ..">;'^aner^ 
“fi" ^ 



§^£SiGN^a BY 
\CAffL GOLBB^RC 

fForfrOlcJ niter 2 Von- r* * S' im- 
Ena! t:ljM“A''OP''U'" (rnjiL same 
kJtjSimpl«™nBWOiCtiOnlLartivE-- 

IL aiciDone iE^pderied frmndeilur. 

TAHOnCRAfT 



blSH'nylDtEn3adcl,-iiccurH.tc-iy _ 

Knlcd fro-tfi OE-i0Od.l ! Pnit- 

rJZ4 2$c. Ji ardorf-d ffOttt ilooicr. 

SEtiD to FOR TUblW CATALOG 

COMET HODELAinPtAWE * ay^LV COi 
l»Wx2aihlt.,CWc«Kn flBSBrMdwnypH.Ti 





PUSH BUTTON CONTROLLED 
GAS TANK LOCK 

Wo KEYS— EJcTtEleHhr from !iiiHhi?<.»*-irJ- 

One ETiodd Bt> □]] cam indudkiiilc Icndnr Oner 

OrrAijcxt Tlilnr out! Sellx on ilxhl] rull^ 
t#od. DLicrin^rtrii. dnLrrri here Lr v^^ur 
iiukLibR! LHifUin.iinLtyL Write- Cor fno lluxatuco xim3 
h‘R''W riL^lofl piBD. 

SKAF-UP CAS CAP Popt- ASMLAtlllp KY« 




IHKE MONEY 



mmmw CUSTOM tmldred cidt^ts 



Be your own Sofas Manager, take 
otders; eofn money wirh rhb 
moui ma'ko oF ciciihes HioFi qdalihy 
men's tailoring al populor price*. 
gAMSWW 0 \v\ today. 

Wwrfwrmm Teffitoriai apan. 



THE A. NASH COMPANY 



l^U SfRifT - CINOWN ATI, OHIO 



Dinosaur Detectives 

(Cofillm jc d frann page 

The actue,] footprints of two varieties of 
dinosatirs, the sauropod or vegetarian spe- 
cies, and the carnivorous, three- toed, bird- 
footed type were chiseled out of a river 
bed where they had been preserved in 
limestone for an estimated 120, 000,000 
years. Their mutual relations were ap- 
proximately the same as those of the oxen 
and the tiger^ or the sheep and the wolf. 

In scores of footp^mts^, moving parallel 
along the river bed, tbe smaller, more 
vicious dinosaur can be pictured hcklng 
his reptilian chops over the breakfast that 
the overstufFed sauropod will make. 

And this is despite the fact that his prints 
are not nearly as large as those of the 
sauropod whose incredible feet left inden- 
tations 54 inches long^ comparing very well 
with the inside of an average bathtub. 

■While the museum scientists would not 
hazard a guess that the flesh-eater had 
slain the vegetable-eating reptile they did 
make several deductions of importance. 
His body was so huge that he could move 
with utmost difficulty on land and had be- 
coTTie a dweller of brackish marshes and 
shallow beaches where the water support- 
ed his huge bulk. 

They also determined that the vicinity^ 
although 5(H) miles from the waters of the^S. 
Gulf of Mexico, had once been covered 
with a shallow water area fre<iuently in- 
vaded by the nearby ocean, which ac- 
counted for the survival of the sauropod 
miHionSi of years after It had vanished from 
its scattered haunts in the more northerly 
sections of the continent. This was estab- 
lished by the fact that shell-bearing strata 
were found both above and below the level 
at which the footprints were indented. And 
palm leaves indicated a tropical climate. 

After building a cofferdam to shut off 
the flow of water, the dinosaur detectives 
chiseled out a section of limestone Z9 feet 
long and 7 feet wide which included three 
full sets of footprints of the serpentine 
giant. After water had been cleared from 
the slab, the mechanics of its handling were 
simple. The footprints were, in many cases, 
visible even before the fllling layer of clay 
had been removed from the indentations in 
the stone. It was only necessary to dig this 

{ConlintiDd to poge 170) 
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HAfUEY-DAVlDSON 



You bet! Liie ie a c^cxnlintj&l tOlLAd t>T thiDla when ypu qvji 
a Hailey-DaTldson. EYenijigH* week ends, every liee day — 
you swiiig tnEo th# saddle and rSde. You go where good 
timea ARE — Enslead of wialiiiig they would, come io you. 
And think of the fun you']] have as yooi pal with other 
enlbusiastic ridors al gypsy race meal*, hilh 

dimbs and olher lip-ioarlpg motoroyde events. See your 
Harley-Davidaon dealer eek about hli Easy Fay Plain. 



MAIL COUPON NOW 

HAHLET-C^AVIDSeN MOTOR CO., Dlp[. P, Mllwflulic*. Vt^Eb 
Srtltl FJtKi: CDW Of h\a rnKpallnr flllerl 

v/lcll HirLILlnF adHt HlCih-l 4 ^i AlJi) lll-rhllLU-v 4 in. 

E]l^ SLriv jlu.ricj^>-DAYSiijcuki. i^IiitiLj^ in for Ejlhilllkfi 



"Ni-tup. 




LtJAY MFUn 




FREE 



'YAMKEE'’ TOOL BOOK 

TQ |fi;AP YOU HAKI TtalHns 

FhoEoi jhow inEcaiqug us^s, la sheti ted 
heme, ef fritnous "Yailkec"Too(j. Ufriie to 
Dept. P, Nonh Bfqa. Mfit.Co,, Phikddptik. 




GERSTNER Chesti 

DUkLC. for- ]QI)|;r-Ue ym-i-TDr tin? c■hl^lfw of 

TC4lfIU|l(in aiHl MMllliTtIXLE. FH.*C CabDlDl'. 

UERSTNCR TOQIu CHESTS 
44-1 Uoluriiftto 5 Lh Day ton, OtiTo . 
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forty P 0 W£R tools 



- I 



MW HUKOn 

f^jwr IjooL* ftir J.IH 1 T wEir>^iior^— at n -HKit 

niif^nr? c*n afford. 1/Laho Ihtvni y^'viTHuu— 
drril pmHi, Modlri irutchJiit-ii, xtuiprr. cpn-aiar, 
tiBJid. arid, ioroll luwi bnil other pf^H-rr IhkiLh— 
fhAia 4kld Ailt-n. M^IeiAC bria^Kiktitf. aiull OttlEf Ilia- 
ir»ri.1(rd ii^rta kitiat cort Yocy Uttlr. G^t lltp n*w- 
PhxiM. ■"Forty l''OY.-cr Toolm Too Cnn Mjik-f 
follow JttmEil* Jiulnj^lOEii, lilABTom!* Q-'nd plw- 
CTiinvhs. Uako jriLirMif -u|f lif lUco. oflLc-lc-iPt 
mxi-hilnpii ivUl flo □ BWtl Jijili- fiw ynp raid 

uaVu Jfxib iiniYi iMinl -work, onfl mHnj- rPtillDTn- 

ScniJ a 1.23 tor ""Fony P^wer TrKiEji Tou Cnn 
Unke'' nocLiur or ohlor- an. ik^hchI l'ilti] aniL 
iw«tmari ^ il^dvaiy arkrwhrrr In tT, 3. A. VoMf 
mijibviir ifcwk ir njrt ulIhiChI. 



raiuiH-r ir nsn; mlihichi. 

MPUUR MECHANICS PRESS, Dt^. Jit. »X) E. Oiln St,tlriu| 





RELAXw 



N"o need to Tiorry 
rvetjoDB. Get — 



Th* HdH $tr*aoitlfi4 ^Nl« Corafuu 

Built- in Corapc(water 
Only at Yvur I>wii;r 
n viit /or Liitraitirt 

HUi-t MFB. CO,, P. 0. Bai WaBREW, HH<& 




fORMY 

MEW 

Still Bdr^amgram 



KEVV iJid USED STTU 
[CAMERAS ppid AC- 
CESSORIES. Alio 
CINE Cotalqg No. 
24^W7itop^pt p J 



j^aSSCAUERfiCO. 

179 W. MADISON SL.CHieACOJu 




Tractor 

Ym pLiwr, diif, nj]iSra.Et:. lUDH. tia-u1. do 
bvH frPCflL rpr abilut 4 iUy- ^Pits. 
CTWjbte-hi* lonr lire. Ha* Plow lift, me 
rk¥«ri4. llnniinKlj oicd. 94wq tky bllVini 
Irgni mNlgrr TWa kretki Lrlil. FEtEE 
Wfll* tqdiv, 

Pien££lt MFC. COMPANY 

V-f1 Writ AMki. wli^ 



Dept. PlVl-9, 101 We^hEnkton Brvd. 
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Champion Spark ft 

In I7m Vicfoiy 

Af Indianapolis SOO Mile 1 



iPleyd Davit and Mauri Rain 
dr4V4 m ifrntaHdndl vIclAry in 
Hi* 1^1 tndianapallt MtmoHol 
Pay Cli^HlCp V^ing dmp^ndal^* 
Champion Spade Plugi, 

Tft*v^ whvd "W« Iht fndlonnpolE* 5D0 MEk Rqe* 
l^doy ftop Tbv wmIHa^ Bile for mop* porfarlp mora d*p«nd- 
ohl* porformanca Ihen w* ranivad from Cho-mpien Sporlc 
FIvgi i^np Th*y farklnly WM d blip ilir«lp in our vEdury-'^ 
Thui UtK# ngdEn Oiampkni damanilralad in an ouliland- 
Ing mannar Hrat fh*y moku Pvary •ngiTva U baffvr pvrformr 
inp anfiEriu— forlht Ijidlnnapaf la roe* ia gBTwrally racognlxad 
at thn lupmnft f*il fur ipodc pEvgi-. H k algnlflcanr Ihof 
yaor aHar yaar Hi* vkfort pnd Ihi mu|drEfy monay 
■wln-nart ^hao-u ChsmpEoni. 




/ 
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(Continued from pagg t68) 



clay mit, brush the tracks clean, separate 
the slab from surrounding stone, imder- 
mine and allow it to break into pieces# 
which were shipped to the museum. 

After they have been covered with a 
layer of glass to represent water^ they will 
be placed under the skeleton of the giant 
66 -foot dinosaur now in the museum, 
cleaj'ing another jig-saw section to the puzL“ 
ile of life in the pash 

Other exploits of Dr^ Brown and his as- 
sociates are Just as spectacular as those of 
the recent Texas expedition on which they 
removed 44+000 pounds of important spec- 
imens. On one occasion they took from 
Beauvais Creek, near Billings, Mont., some 
30j000 pieces of bone ranging in size from 
pebbles to cocoanuts and when they had 
completed its assembly, found themselves 
with the skeleton of a dreadnaughh or 
armor-plated dinosaur 18 feet long and five 
feet wide which inhabited Montana^ Wy- 
oming and Alberta 120,0!H),(H)0 years ago. 
This reptile had three rings of fused plates 
around its neck, terminating In sharp 
spines. Its entire body was covered with 
plates ranging up to two inches thick. 

On another expedition, dentists^ drills 
were necessary to clear the birdlike light- 
weight bones of a miniature dinosairr# not 
more than 30 inches long^ which walked on 
its hind legs. The stone encasing the specie 
men was as hard as the hones were fragile. 

Dr. Brown uses planes equipped with 
aerial earner as and motion picture ma- 
chines to supplement his own trained eyes. 
He flies over likely fossil beds in the west- 
ern states where the arid climate has aided 
preservation and locates the geological 
formations which are most promising and 
then sends scouts to examine these places. 
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Sign Language for Motorists 

(Con limbed froim page 85) 

Mo^t important of the regulatory gi^oup 
is the STOP sign. It is the only sign with a 
distinctive octagon shape. In most states 
the lettering is black, on a yellow back’- 
ground. California uses a red background, 
with red reflector elements outlining the 
letters and red lighting, fixed or flashings 
after dark. "ICcep to Right/’’ ^'No Left 
Turn/" "'Middle Lane for Passing Only” are 
other examples of the regulatory group. 

Among the warning and caution type^ 
characterized by diBTnond shape and black 
letters on yellow, the most significant is the 
SLOW notice. It is used only where a per- 
manent hazard exists and calls for instant 
reduction of speed. Curve symbols belong 
to this group. They are placed only where 
the speed of approach cannot safely he 
maintamed on the curve itself, either be- 
cause of high degree curvature, obstructed 
visibility j narrowing of pavement or lack 
of super- elevation. 

Caution signs call for alertness but not 
necessarily a reduction of speed. Among 
these are such signs as Slide Area, Side 
Road, Drifting Sand^ Slippery When Wet, 
Hospital Zone, Draw Bridge. 

Most portable signs, of which "^Men at 
Work” is a familiar cxamplG, fall under the 
caution group. Red flagSt indicating that 
extreme cat e should be exercised, are used 
with most portable sig?is. 

The guide group includes route markers, 
destination^ location, mileage and general 
information signs. Their functions are pb- 
vious. 

Because of increasing speeds and ease of 
driving, most important signs ai“e reflector- 
ized for night travel- This means that words 
and symbols are studded with colored glass 
buttons to make them self- illuminated by 
light refraction from headlamps. 

Sign language for motorists fast is be- 
coming an international Esperanto* The 
first step toward standardization was taken 
in 1937 by the American Association of 
State Highway Officials with publication 
of its Manual on Uniform Ti^affic Devices 
for Streets and Highways. By the time the 
great international highway from Alaska 
to Patagonia is complete some years hence, 
it is probable that motorists will be able to 
travel its entire 9,000 miles guided by a 
uniform highvi^ay sign system. 
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drauLiG rresf. Wjnfijs Wfc inio 
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TiiiJ p^atoDted € oils t r u otian 
mjkfit it pos^iible to temper 
the blade iti entire lea^th., 
providing £;rca.ter p^creugEli, 
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and with actnratoLy machine 
cro3B-g round tipi, the Stanley 
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MODERN 

LATHED 

6 "- 10 " 




Serving Afnfion 



Lathes • Drill Presses 
Arbor Presses • Shapers * Vises * Motors 



MADI IN 
U, «. A. 



BE PREPARED! LEABN TO SHOOT WITH BSftJJiMtht 

'Hard ^ 

accurate SH 44 TINC j 
WITH CHA^iCRCP AIR ' - 
VUJ caiT UM 1M- mtHd HEMJAmPN 4lfl niFlCV M|.¥K 
LEVER HAND «>-UMP tOf pfArtkl «r Jui-i; NNlh- 

-Iftfi AfOunil Ibc bmM ur mn.iiia«-. Iiihinc. Iiuni'zf. tMn i>-T ^ 
ll%f lorcj h AdiilltlMO ^rlli BRiUElns i|HmH-and#cwr«ini>— ^ 

rw«ill lir Jd(w«Ji] LnDEtCO ilirEurh fnAM* i-un- ActlOf'-HinETimaF P In-Half 

Tf|i#H<'-Si«^ LMk-H«r>ir Punlvi- ^m^l- ^livl PUL ^lU- I 11^ 

Einm S^hfTt CiJ. 177 rt .?S riHnl — tviLIi rHIrl-^ Tlli.flfV ^ rnmrVu? i f— 

■or PENJAMiN GENUINE CGMPflESS^ Al-lt ^B^TOilA irom ^-kl- ■ 




S lbr-:iirv. Wri-lrtd Tbflfi^-i 

ENlAMtM AtR HIPlX 



Hi M«rl 4 n IL, tt. LWi^ S# Ah 



s 

i 



WITTE DIESELECTRIC PLANTS 




^'oDr |iiTiv«r hilt 

■will buy a Witt£ thsE 
prcdLLcea power &nri U^ht 
for Ic dr K-W.H- Sava up 
to t B ft . A Sin for Viverj 
Kaed. Wr|ie Loday (or 
ApAniif plan, ntitratun 

and iLani« af doaEnr. 



WITTE ENOINE WORKS, 1N( Mlmi Ati, lUnqt City, Ma 




CATAL06 



TRAILER OWNERS and BUILDERS 

OUT new 4A pifC ILCUtlnilKf if i I ;i L-Dri ■ 
thHliK-LE iieiLfTHxS rdr tPRlUr af«— vLn- 

iffwi-. ifo floctrl? ^TffLgertra^B^ 

umterurrlRfE M'lulpfiieiLl,. H^OlfpJerC end tlftlfil idO- 
vlcea,. iTiet^ ruttilillnKd bti^I mb t*Hs. in-VorUir 
|1j;1i1Idb ArtLireA. REvreSj tiEBteri. puiaplL PaitLB 
you ean'l m locally. CiHtlof raaltsd poelp^td on 

reccil^t nE 1lh; i>nLn. WtITr lottiT. 

MARVEL TRAILER FARTS CD. 

laoao CeEntlfi* Aye.. Pwlroli, 



Makes marveloiis mu vies at every budy^s price 

cin£-rodak eight 

it at your 



Uncle Satn^s Iron Fighters 

(Ointinued frqirn_f^age B) 

Brig^ General G, M. Barnes of the Army 
Ordnance Department says that tanks be- 
ing built for the U, S. Army are superior tp 
any in the world and he crecilts the Amer- 
ican steel industry with developing the 
toughest armor at tho minimum weight In 
addition, he points out that American tanks 
have a higher horsepower- to- weight ratio 
than those of any other nation^ — a feature 
of significance to engineers, It means sim- 
ply that the American tank is faster and 
more maneuverable than other tanks be- 
cause its engine has a lighter load. 

Among the problems encountered in tank 
design are those of compromises between 
desirable characteristics — armor with mo- 
bility, weight with speedp compactness with 
necessary facilities for crew and arma— 
ment^ steering With power tracks and oth- 
ers. But America's engineers have over- 
come these problems and the armored 
divisions are on the move, 

/ — 

More Sight for Your Money 

{ Ccnfjnued from page 75) 

on the wall. Literally the engineer “steps 
inside" the lamp to do his work, so much 
does the filament image dwarf him. 

Light intensity is measured with amaz- 
ing accuracy by another device that re- 
sembles an overgrown baseball. It is a 
spherical photometer, which collects alt 
the light from a lamp placed inside it and 
delivers a definite part of it through a small 
circular window to an electric eye. This 
causes a lumen meter in front of the oper- 
ator to indicate the intensity and this read- 
ing is tabulated. The same photometer is 
employed during the testing of fiuorescent 
lamp output. 

At a control panel you may see an oper- 
ator measuring fluorescent lamps for color. 
Sensitive photocells* when used in con- 
junction with proper color filters, fault- 
lessly respond to the various fluorescent 
colorSn By reading the proper meters, the 
operator determines at a glance the estact 
color matching for replacement Lamps. 

Distribution measurements of incandes- 
cent light sources can be obtained easily 
with the aid of another odd- looking appa- 
ratus. Light from any angle is reflected to 
an Indicating photocell by means of a ro- 
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tatirig mirror* A somewhat similar device 
employ mg a mirror is designed to measure 
the distribution ot street lighting units. A 
mirror reflects light from the unit back to a 
photocell at the other end of the room 
where a reading is taken. Movement of the 
mirror gives light readings in the vertical 
plane, while rotation of the lamp unit itself 
affords readings in the horizontal plane. A 
circular shield in front of the unit pre- 
vents direct light from reaching the photo- 
ceU. 

Then there is the icosahedron^ or 20- 
sided polyhedron, in which lamps larger 
than 2^000 watts are tested for efficiency 
and output. This device, large enough for 
the research engineer to enter and check 
up on certain features of a lamp under test, 
□ids in measuring lighting units of the size 
of street lamps. 

"With an instrument known as the reflec- 
tome ter, engineers study the transmission 
of light through the reflection of light from 
various media. By determining the trans- 
mission factors of various substances, they 
learn to design fixtures which diffuse as 
much light as possible, so as to reduce sur- 
face brightness, yet at the same time^ 
transmit as high a percentage of light as 
possible. The eyepiece of the reflectometcr 
resembles the familiar slereopticon. 

In one lamp laboratory is a 100-foot pro- 
jection range equipped with apparatus for 
measuring the candlepower of automotive 
headlights, locomotive end battleship 
searchlights, giant airport projectors and 
floodlights. 

From these and many other testi comes 
the information which makes it possible 
for the customer to get more light for his 
money. 



Rubber Band Sheathes Fishhook 
And Keeps Line Xight on Pole 

Wrapped around 
the end of a f^h- 
ing pole, a rubber 
band is a good 
place to keep the 
hook from dan- 
gling when carry- 
ing the pole. 

Sheathing the 
hook also prevents 
the line from un- 
wrapping. 





iNDt^STRV IS TlfRNPKG TO ARC 

WELDtN-Gr AM ih4 >>iy II n; 

vrc-ldlnR- ^aininj; dc-w |hrornin4^njr4^ 
incriiHRcd nraciitetioii ^pc'i'd 
<!£UlipjiP(.'d vi-LlJi uilLU-r Eiie-Eli^HlH: ei[ 

lU4l.n.[ f:l.liriC-Alli;irt. CiirtB-E-Tlli.- Uripi i:; 
rjjiLi>[^ ami lh« riii33h'?il ivrjrk 1^ 

Mlronpeir Jmd mOT4 EiCi^ROliiliMlI. PriKiU- 
iibti? rt!]ijur JiiuJ m nJnt-riLrin^ic) work Lit 
i itHj- mp jttt . . . ibbj moiF be hiid b-ir 
titii iUitflHfl, With lEohnrt "Siinplifiitii" 
Arc Weld i OK yoM cm irtrtkt *1 

[u g;ifi0 proAl voorlbly 4mA pity Eor 
your wiilrh-r mii uf tKtrn proHlta. Write 
foi di^Lujljk- 

ftEMOTt CaHTROL. 1 4 RLniMlard nri^ltln^ 
hi-vriiE on llobarl Wr1dr>rij TbLa 1^-aE.ure 
kt.-i _vm|[| Cijjitr^i] s'tnl-r welrler Jit thii 
work, KiT^ng tlhlt, hibur 4iHrtJ JiirWVej-. 

CA£Y QP-rRATICN onahiitiiR. you I0 w^|d 
wilti Lhc r^f[]Lt eurreuL for eiT-ry 
iHfhp I .ftdO rumbbinLiioii-K nf Yhcldin-jc 
lu^nt Ri!vr> you tlk^ o-H.itc:L voltnc-ii iimL 
Rti^lTivrntC^e for nil klndn nt 

‘■PATS FOR ITSEkF" TERMS lei yrm 
uwn yaisr nwn Witll 

bt.^ llcLujiI eiL3h Kniiy ii;i4nkt:ii I y 

in-atiill-mcrlB let. jou pji^ far JL wLtJk 

YOLIH OWN" WELDER vrilb n 
llobfUt RCIli-TilliM, tifti'it t-lasv Ctl^lSHis 
anrl mniiijri. TIiI-h unM 

Jetn- you ujht-uIc naiy F'SiNcei -c-n- 
inrrlall> on Elkf F*r''-'Fluhk' oitL-^hlc 
i<7bhL. [t KiLve-H from $MIMI L-;i' 
Mail coujHfn fur dclaLlii-. 



iUTitunit iLEtniirmE 



$3«EAMLjiifH«^ DLlME 



Hdbbrt 



Aij/t/ers 0/ 



DKlMirS^ □'■nwiJd 

^>ldc-r Qwa'" Vi I'LiJer 

Tl n a Ad Tru-riiiriiTnH.r 

^ KoRjne rn-lv^ ArO JV^-ldic 

□ Clitck hnre if rmi want this free IWjok 
^ UiaL tcJLy i »*u all b1h»uI l>i|t ]»ay nru 

^^■e^^MnR Joba. 

^ ^ . 

Addreia. ^ ■ 

Q Check iFfrT* for mOP# Sn-fnimatiott &«■ th4 Hobart Arc 
Weldiiin Trji-di Rch*ot- 
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Shipped 

fjom Our 
Mil] 




<Jrf/'e 30%/o 

your 'Hew m 



IXm E pai' jtev^Fil hijriilrrtl doQara mor* itmi pi^csmoiry I 
I vfbtn you bukM a ItuaujI Buy Lb dL^b Tj-u>bk uur ndl( at I 
Lour lair laclory prirfi, IVc flhip >'^U Ebe malCriab — I 
I lurabGF ■™t-ICl-tiE^ ready ta ereei. rulnl, glaxf, liarrtw4w«0H I 
I dbJLi, eie., aLI kiLcLbElciv io tbi; — [>&> ^mLrm rbulcrB. I 

I Wit &*y TUn tpelRlit. PJaii4 lilfiihiTitHl— fthio r^ompiCI^J blHld- I 
I ItiiC hiA[nif!i:laikS. Na K-^nrler P 4 T ruMEi^euoifl Wnie Uri Ebat I 
|wB ittvic f! 0 ^^ to +D':^h compafcd w\th bulldcrB ■ 

I prlc^, Eady benaa — laoPtbJy pa^Eacata. 

Hatldaam^ Big 
CATALOGUE 
PtclDT^ woDdjcrftiJ ■homca En cotom Jit rPoi>- J 

Cy^uvInR prlr-t±ti. DniRiui Lip nyJl everi'OU&i f 
EE'r^ie fn7 ^Jfrajfv^ iada^ 

LC^It MANUFACTtMlINO C«. , 

iP^pLini Bay Cilv« HIcNiianl 




FREE 




iby«l#fv hHr bV? ' 
fociE Fa kniLn. M-yl|lpl^ Ina pyHE«k- JO' Ihlli- vlijfwjn 
md- b 



_ ... ^ F ItnJ rnlrfb^rtW, AMrlmn Tm 4«. I'TDOipF 

]X|ia.ui4U-i.TiLmd. H'h Lli* [KULk^H. UeJt IB.]*. 



IdeIuiJk 3 Em- U^U bl i E4tapbUni 
4 u-i.TiLmd. n'H Lli* p 4 

■ HOWKf«OPC CO.^ II«pt- 4 >, i W. zmi ttn H^ir VriTk. Hl T. 




OTTAWA 

aTIACTO" 



SAW 



Tree— Cuts Log 

: fits rear power taktE-flSir Fha-ft, 

Drivta thru rei^uction. 13-in. &Lrckc, circuTv^ 

lO-gB. blulv. EconDmical^ mwb to proAL mnd Frlea Uat 
0irrAWA MF)0. eo., 3J:T Famt ««*■««, OTTAWA, KAHflA< 

WANT A new buaijaHa 

profmooi Erf yuuj own, 

wftb *J1 tbe trade you cun 
attend toT Then bveom* 
- - - affi4itcfltfr«Ctlonltt,and 

ify: t- fow weekfl eutL biR Lel^ococ in farvdee fi ^ — tvnt aedienl 
nordhiropody— *flny ternki lor hiymt po further tapitnl 

needed, nO i^E»dd 10 buy, uo agifjaey. Ettabhah^ Addrm 

StephensonLflbOTdiCDry, i Bay, Bostan. Mass. 



DO YOU 




EUrii II.L'' .^lElLarOn. I;iii'-j lif'lprul, >ip^ 

IViriECti Jiiiii lUii-iiraEsK] *if*i- LL-b an Haw lu Malie InlnM FLri^i^n-^; iic-ir 
hi> VpiiHretl rini>li: TTfiv la Flfil-iti TFIflemiE KmJi nl IViJiKlpi. >\ 

u:.^hv--H j|f rr>r jxiu tn rmflll kinci qp woimi 

rau Jir'i' I'v-HlnTT for. I ee iu<^es' In ^ipimui or mEn. * 

^ILCEPT OO-NSTftkTJUi A MH, InC.. 7SI-T Iwt tBSin N. V. t. 
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00 POWER TELESCOPE . . 

VARIABLE EYEPIECE ItX— fiiK 

N tr U| I ThPW In «ine. 1 if1*I»nlRHllCr1l, 

b Inf I T»wcr Far ultra-thrlji^t l-mpvn- wiilti mwM ^0 

viLra ]gnt( nni£B-. OuaE-anEimli tji EmuB- dbREimt lAJ-niR, 
iiiKii:a|-p, ipo-nA AVQkiiJk, ahl|>L, irwiaa, lurpk. 

I'Cr,. -tfl]| UlTUn fejL ~ 

d-uiav. 



adoiq mMiU- r#r 

c^l4«^ tiW IM Ituh » 
EUi|<h Utary'ivhi.H 



Big Money foi Workers 

In Home ar Shop 



A MONET-irAIONO PIHUllCTa. Cplm-ilitcil Kmcwtty 
|.|k!urn, «nfiEExy jHlttjy iayd£ pLUiQUI DIDldt Qf -retH. 
FaEcnIjflJ tnEElmd. T'tA CDljj* Utni, 0«iuQnL jfhMtP 
l^?^itrtHirtliU. Tn«, wfllPf, jraTciEDfitJ. BlillrtHf, la^wnri. 
fj UilCflu^nt. wiLtorpEwiflaEF. BouklrL, tiiEurpli4#L d^Eiilli IDc. 
NATIONAL POTTietICl COMPANY 

■ J 04 [tL a, 11 w, astti ai, ninp^^iip, HJnpi, 



New Wonders of Glass 

(CanriotJod from poge 5 ^) 

ported by the shplveSr For the hqnrie with 
bay window's, glass shelves on w'hich small 
colorful house plants may be arranged are 
available for hanging in the wrindowsH 
The home owner’s imagination can al- 
most run riot in the use of glass in the 
kitchen, breakfast nook and bathroom. A 
\‘^?i;ilhant panel of glazed glass may be used 
tp screen the kitchen from the breakfast 
nookp and at the same time to admit light 
to what otherwise might be a dark spot in 
the kitchen. Walls of the kitchen and the 
bathroom may be covered with one kind of 
glass, resulting in a surface that is easy to 
cleaHj and that is impervious to odors and 
to steam and moisture condensation. This 
glass comes in a wide range of colors. 

And here’s a tip to mothers of children 
^ who are careless about their clothing; in- 
stall a full-length door mirror in the boy’s 
or girl^s bedroom and watch how quickly 
' he or she becomes conscious of appearance 
r". after getting a few head-to-foot reflections. 
The new glass having ten limes the 
* slrength of ordinary automobile safety 
^ glass was announced recently by the Pitts- 
bui'gh Plate Glass Company. It is intended 
for- use in sub-stratosphere airplanes 
whose pressurized cabins require strong, 
tightly sealed windows^ which^ if brohehy 
will not leave the frame or release air pre^ 
sure from the cabin. Like other ^ety 
glass^ this new product is a glass sandwich 
in vrhich one or more thick slices of vinyl 
plastic serves as the ''meat’* but in this case 
the "meat" extends beyond the edges of 
the glass layers and serves as a flexible^ 
rubberlike edge that can be bolted, 
scrcTL'ed or nailed into window openings, 

It was at the Ford Motor Company’s 
plant that the w'orld’s record for a contin- 
uous run of glass was made. Under the 
Ford operation, ingi-ed Lents are fed into a 
big melting furnace on an around-the- 
clock basis end molten glass pours from the 
"tank’* without interruption h Two large 
rollers receive the liQuid glass, compress it 
to desired thickness and feed it through a 
400- foot annealing oven in a continuous 
ribbon. 



CSee index, page 4- A^ to find where to buy 
articles described m this magazine. Say 
You Saw It in Popular Mechanics. 



174 



POPULAR MECHANICS 







Wot-ks (riT 110 vialL light chnatE. 

Ffltf- Lhia un!li« 4 icl of pfke jou cpn grt 
^ itH] DiarY€Laii 9 OyELBJulc ffupef-t'huined 
U Wddtr compliit-E — ready i« nluR ip- 
_ to Jlght McWet- TI'P Djiuimle dow 
DOili and carLoii ■re 

Ms You can klm pmtdcr aod braEd 

OIL OkB IhgbUat matfclal. 



ki/llM/ ^ OtW/iAf/C 

nfUlf., HEAVY .DUT 

INDUSTRIAL WELDER 



wn nc BUMPERS, 
nCLUilfENQERS, 
CYLINDER DiOCKS, 
GODIES, FflAMES, ETC, 
Does Farm, Factory 
and Home Repairs ^ 



\ ^ 

ftA. 0 tUo Ji 

EASY PAYMENTS 

Wgrki H Iron, SEe«l Tlnp BraUp Coiiair tai All Olhat Mdili 

WiEta our fnMT Imlrurtloeis yoia euh Ln no rlma do ILulaliEKL 3 ^ 1 ^ 

big pay in anOMIlia WKL^INO industry Unro you hive tua^njrmla 
outflE^ you un aL] Bei In ihid iritjAtBbli^ Deld. !□ a ytut » r>ynoml*i WcIlW 
Cr wflta you Li 9 » Ttwui 4 c a Day. Write for FREE uanSaiiliLia TODiY. 

DYNAMIC WELDER CO„ 2226-ftV, Silvnsn Rned, Chicags, III. 



WiEtiMJl tlTEirkaui Tnllltptf 4E--- 
perltMCc ^OiL di.lL UAke -till ycnJr- 

ivir lii mucH ai BiL Ik repiEilf 

Mb Lhat UP bt dUlM in Uii ihAii 
noa ])01Er. IIspf valdEn pid-kfl 
■I imu^H u M ■ 

diF. Tilt llTMillUi- Weldw U 
ILsIkt &ai]i eiilly fioTl-ibhD. 



AGlHtS WANTEDr 
G«t cur bM pTi>t1t pLin irul 
]i|-iliT tttml ^er. tJrCDd fOT 
il TODAY, 



Wonda«^T«j» NOISE ELIHINATOR 

;fdiDL hLLUe-JL ta VEMLF HTliP LLOtir, lliaPt JHiw 59 n Wblldllr^lMl 

■nd -trijiiy wnilinn rr»n rrpm iU»trH€JtLnE ■ m* -kiiAii:* r 

nplMB. l$crd-M4i-24prHF l^ier Foitnui'rL SOc pliu lt|l£'liQII'l 

noFtiRf- or HJid itpd vrr'LL jend paiuMi-il. i,uiu*mh i 

Ip n dAvi tar rafujid li b^t ELVf INnlvR J 

MMia-TinE MiHe. mn. Mm I. Cirt H,. Cm 

WE MEND MEN DV AUTO-MATIG 






WJLb Sail AiULUC#1ilB CflbfrORT 

TAua»;Lg.iuEA(.';Eap aoX.^AJTtJC AUlToiit^^, 

WORMAN CO.« 3 ie^, THIRD RV. TO. 



FREE FIBRC aANPLC 

n*wwtk Wan'bd 

HfNHEAPDUSp HINH.V.I.L 



TO A urn BUILDERS ■ BUYERS OWMERS 



I Irk It 



Send 25c fn thii Bi!g- Book TchLit /Jt>^ 

hmlMl aad I'milm Aug- 

^■4 1 >] 4 M ^liiraE fi*hihTH_ihoea AiiiP-lca'i | isit^ liu 

“ ... Piwijthijii iraL\ 



Dnr VD puw NMnUfdli 

1*4 ^liirmE ■ „ 

TrariW ^FH <Ud Eif uiiimsiife i.t leTul: xirhPM 







REAL ENGINE VALUE 

TI]4 G. H., Q, Ie a miniatLim BHaoline cnsiFH] 
UoiIp pfenlly 4 |!MrAtee. Over I&JDOO aald in 
(Ii6 Int YruTr Nov ia yciiir chauen bo buy 
thr^ ]*taw /mpr-ippad l 941 DMxlel kit for t 4 , 9 &j 
Ahniflui^y tromplitt viLh dOktp condeneer, 
priMr. ItiBEnj^etfia Duly a HTrewdri^aP 

H«dad. For bonlNL irtauc*, inldflTi parft, cM, 
AU uariajiEuafiiiLLAed. Bend only 11^ 

V. O. D. iflWi day- AnaiJ /or FRff^ 
Itlrralurc trr firf^ JUM&P HtfoCog find tfuHee 4f 
ftP 4 tsintJ ST Drtofiffn pUk 

GHq MOTORS, D«^ % m Eultt^ WL, H 9 W V«k Ka V. 




BRUSH PLATING OUTFITS 

- fpr dvtcporli. rbfli^i'EiH, lautals, blcvc^*^- ^ 

* Ho iinkf nKOHorv^ F^a parti eularf^ 




fOR NINF HEW MM DAStfY 

TRAILERS Ready 

- - - rn»-TRA 4 LCR 
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fiM'll III iJpi dtwrln#* N>hC pi* Biodalt !,.. :iiJjril I- 
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a'JiLpiNv t:i>’SflitPufla . CAItFiE NfEhl^, WOCinw.^.i 4 E n & 
™u -CAN'T Arr&HB to HE WJTHUtJT THIS 
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IN ROOF FRAMING - POLYGONS - ETC 

J;^,lOC fl:^^LC OF WAriEfl. Ci^TS Fp*i riUHEi 

&IND AT lOiWMiPiT MB UMCHHJalB 

^EfuANiCj aciLtf R hjklt ii;v5t 3-Jsr 



Fi^tiiifir Business 

Cor^TlelLeLAidtaLldiuarv.cte. Good tjreat Lu afhnie 
PIUhT your tfwi xr*n 4 u Mpdi, Danyje eIUh. Cifaurra ■npL 

FDQnir. Ytcr n^iHi iumJM- iHn>#r Pn*i H. hm^ Oul- 
Pb lU u*. Hm l»rrii ilft^, IL»iw 1 podlIpe ILki tfiiFiYini 
friliJi dlrpTE Ram jHiory ddIt. Wric* Tte Iem- eauikf aM ,fU 
liHalli. KtUCr. INC. X-I 7 r MERIHH. CdMM, 



OUNMETAlL CO.p AVE. M, DCCATUR, ILLINOIS 




TliB CWpiwvfli Chp- 
xjya Oil Aud odr lu a 
ItiilitDavla UicitRbt 



hlpbly -[i^ubla Bb» tmalDeffiDrynur 
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Be tbt M ABQN FacUiTY fl*M 
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Conquering the Highest Peaks 

(Continued froin Cotarota Secllod) 

pie of other ''rock hounds” and we went 
down to try our skill. 

On the north side of Chimney Rock is 
the crack or chimney for which it is named, 
running about lOO feet high through, the 
rock vertically and only twelve inches to 
three feet wide. Up this chjmney we made 
our way, bracing with our feet and hands 
from Wall to wall. It took more than four 
hours to climb that 100 feet^ and a few days 
afterw^ard my finger Ups all peeled off 
worn do^vn by the abrasion in clinging to 
the walls. I don^t like to wear gloves on a 
difficult rock climb. At the top we fixed a 
rope so that the Forest Service men could 
ascend and attach a permanent cable for 
future use of the fire lookout. Coming 
down the chimney again, we tied a 100- 
foot and 120-foot rope together to make a 
long enough double rope to rappel down 
the 100-foot crack. One picture made dur- 
ing the descent is shown in natural colon 

In the United States there are sixty-four 
peaks above 14,000 foot in altitude, and 
only two persons at present have climbed 
them all Several other climbers have as- 
cended at least sixty. Fifty of the peaks 
are In Colorado, thirteen in CaJifomiai and 
one in Washington. As is to be expected 
with mountains scattered over so wide a 
territory, there is considerable diversity in 
the character of the peaks^ and hence also 
in the type of climbing to be found on 
them. Some are of lava formation^ others 
are sandstone, but the majority are of 
granite or granitic rocks. Some are very 
easy of ascent and to climb them is nothing 
more than an extended stroll; in fact the 
summits of several can he reached on 
horseba^^h, while two in Colorado have au- 
tomobile roads to the tops. Others, how- 
eveij are real climbs on which ropes and 
other aids are a necessary safeguard, and 
one, Mt. Rainier in Washington, is a teal 
snow and ice climb. 

Anyone undertaking to climb them all 
will therefore find extensive use of all his 
knowledge and ability as a mDUutaine^r- 
Recently 1 had the privilege of flying over 
all fifty of the highest peaks in Colorado 
in one day, making a Kodachrome record 
of the flightt which was a m*st enjoyable 
experience and a decided contrast to 
reaching thou summits on foot 
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Putting the Movies to Work 

(ConTinyitd from 43) 

years and an ''advertiser'* may spend 
$25,000 or SSOpODO on a single production. 
Many of the pictures are made on full size 
35-mi lUmetcr film+ some in color, many 
with sound accompanimentp and some with 
a three-dimensional efTect. Costs are high 
because the producers arc competing with 
high Quality studio enteitainmcnt. An in- 
dustrial picture must hold the interest of 
its audiences. Trained men who can obtain 
all the effects of a Hollywood production 
ai^e employed and they use stop motion, 
animation, background projecllonj and 
evei’y other trick. 

Such pictures are somotimes exhibited 
in theaters but most often in schools, at 
club meetings, and other gatherings. A 
dozen studies you never read about on the 
motion picture page are specializing in in- 
dustrial movies. 

When one of the industrial producers 
was asked to create a picture that would 
explain the advantages of insulating an au- 
tomobile against sound and heat, major 
studio procedure was followed all the way 
thi'ough. First thing done was to work up 
an interesting scenario. Then a budget was 
prepared. The editorial, set constmetion, 
wardrobe, property, casting, photographic, 
sound recording, animatioiL, and cutting 
departments all had to be consulted. Sets 
were constmeted^ gadgets needed for spe- 
cial effects were built, "pvops^* rente<l, lo- 
cations were selected. 

One of the pui^oses of the picture was 
to record and explain different sorts of 
sound. Some of the scenes had to be made 
in a “^‘dead” room that was utterly quiet 
and a ^^noisc microscope” was built up from 
amplifiers so that ordinai‘ily inaudible 
sounds could be recorded on the sound 
track. The impact of a pin crashing on the 
floor was recorded. The whir of a butter- 
fly's wings sounded like rushing wind in 
the loud speaker, rose petals crashed to the 
ground, paper burned with a crackling 
rour, and the clatter of a hurrying ant was 
recorded. So sensitive is the apparatus that 
the work had to be done on a week end 
when Iheie were no vibrations in the 
building and the recording was done by 
remote control to avoid picking up the 
heartbeats of the recording crew. The 

i{ContlruBd Iq pags 178} 
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narrator^s sp&ech was i&ad from linen 
squai’es that would not rustic on the sound 
Iradc, 

’When the last scene was shot the picture 
was far from finished. Fiv&i it had to be 
re-recorded to level out the sound volume 
and to combine several sound tracks on the 
single film. Then, after editing and ap- 
pro vak additional laboratoiy work fol- 
lowed before the finished picture was ready 
for release^ 



One manufacturer uses motion pictures 
to increase sales of a new electric ii on, an- 
other uses animated cartoons to explain the 
principles of the vacuum tube. Comedians 
are employEHi in one picture to stress the 
do’s and donuts of house painting. What 
happens in the fire bo?c of a locomotive is 
graphically illustrated in one filrOj the val- 
ue of different kinds of insurance is shown 
in another^ 

The proper way to merchandise rugs is 
the subject of one picture made by a man- 
ufacturer to train his salesmen. Another 
concern keeps its sales agents in all parts 
gf the country interested in the happenings 
at the home factory by sending them films 
several times a year. So important are in- 
dustrial motion pictures becoming that 
some of the major picture studiost include 
ing Paramount! ^re establishing special 
depni’tments to produce them. 



The Age of Packaged Power 

tCffftfrrtLigd frpjTl page 53) 

ready under development. Compare that 
with the 5,4fl0-‘horsepower engines of the 
biggest Diesel- elec trie freight locomotive. 
The figures are staggering — but compaie 
the Flying Fortress with the kite the 
Wrights flew at Kitty Hawk. Project that 
perspective and anything scorns possible. 

Present performance may even recede 
into insignificance if the rocket- type motor 
just built in experimental size — mtemal 
combustion in another form— proves prac- 
tical- Mixed carbon disulphide and nitrous 
oxide, exploded cyclically in the cylinder 
by spark ignition, causes a tremendous 
pressure and the high-velocity eiection 
through a sLainlcss-steel nozzle is calcu- 
lated to thrust the airplane forward. The 
inventor believes a booster engine of this 
type would increase a planers load capacity 
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85 percent and cut its takeoff distance qnc- 
thiid; he predicts a pi opelleilesSj jet- 
reaction plane within the year. 

Geimany, whence came the Diesel, was 
first to put that ail-burning enj^ine into 
battieships and the 54,000- horsepower 
Diesel plants of the pocl et battleships 
Luetzow, (formerly Deutschland), Admi- 
ral Scheer and the scuttled Graf Spee were 
the first and probably yet the biggest of 
their kind. They can top twenty-six knotSf 
and can cruise about 10,000 miles on 1,200 
tons of fuel 

Modern submarines that prey on ships 
GOO nniles out in the Atlantic owe their 
range to the Diesel; but the submarine it- 
seK is old stuff. ’Way back in the 10n0"_s 
King James of England risked his royal 
head in a dip beneath the Thames in the 
first submersible, a hand-propclJcd sub- 
marine rowboat invented by a Dutchman. 
The first submaiine to parlicipato in war 
appeared in the U. S. Civil War. In 1877 a 
petroleum engine was given its first un- 
derwater trial, and in 1900 the U, S, Navy 
commissioned iU first gasoline -powered 
submarine with a 50 -horsepower engine. 
Its latest carry 1,600 -horsepower Diesels. 

Commercial motorshipst too, arc grow- 
ing in importance. Notable among the mo- 
tor vessels are the Geiman 4£},500-horsG- 
power Oi'anje, Italy 30,4 18- ton Augustus, 
the 28,000-tGn Stockholm, Italian-built for 
the Swedish -American bne^ the sunken 
Pobsh liner Pllsudski of 14,294 tons. Many 
of America’s new cargo ships arc motor 
vessels. Diesel tugs shove barges down the 
Mississippi and chaperone the U. S. fleet. 
Mile-a- minute “mosquito’" boats zip across 
the English channel. And down at ^^Little 
America” the ancient U.S.S. Bear with 
new Diesel engines supplied the Antarctic 
expedition exploring the polar region by 
plane and Diesel- electric "'snow ci'^uiser." 

Lights burning in thousands of cities and 
millions of homes depend on little gasoline 
units in the home generating one-cent-a- 
kilowatt-hour powei% or on giant municipal 
Diesel plants, A few yeai’s ago the Panama 
Canal acquired what was then the largest 
Diesel power plants of 12,374 horsepower, 
A plant at Shanghai today is rated at 51,000 
horsepower. 

Many an industiw has turned to internal 
combustion plants for independence fixim 

(.Contirtu^d fa 1BO) 
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central power stations. A Chic&go laundi'y 
is operated by a Tnulti-fuel Hesselmati en- 
gine burning gas when rates are low' and 
switching to oil when gas is seasonably 
high, Diesels are considered safest in 
mine^ and tuniielii because of the negligi- 
ble quantity of carbon monoxide in the 
exhaust gas. New farms 3re cleaved by 
tough bull gi-ader^ that jerk out boulders 
and stumps easier than you'd pull a toot!i. 
Gasoline and oil engines run the fai-m from 
household generator to tractor^ inigation 
system and corn picker. One innovation 
saving the farmer a trip to the mill is a 
mobile grain mill of 30 to 100 horsepower 
that comes to the farm to grind feed. Ap- 
propriatelj^ gas and oil engines power th& 
oil-well drills and later pump the oil that 
becomes their own “life blood.” So effi- 
cient is the internal combustion plant th^t 
engine makers tliemselves are often stir- 
pj Ssed to find oil engines powering lumber 
camps and sawinills \vhose abundance of 
waste wood Could operate a steam plant. 

Incidentally, lumbering is one of tlicise 
industries revolutionized by the aulomo- 
Uve age. Once lumbermen dependent on 
railways cut wide swaths through the for- 
ests adjacent to the rail lines- Today they 
can practice conservation and forest econ- 
on^y, thinning out timber over the wider 
areas accessible to giant, mobile Diesels. 

The internal combusEion engine is your 
slave. Charles F. Kettering^ Gcncrjil Mo- 
tors^ resesreh genius^ calls it “the greatest 
thing civilization has had thus far/’ 

"For the first lime in the history of the 
world/' says Mrn KcttcvLngj ^'mankind has 
had a small mobile, inanimate power de- 
vice. The greatest factor that has caused 
the development of all our civilizing de- 
vices has been the use of inanimate powei\ 
The internal combustion engine has abso- 
lutely changed our ’whole method of livings 
The city has developed because of its won- 
derful system of electrical distribution. 
Back of this is a great power unit If the 
power unit stops, the lights go out and the 
motors stop. But with the internal com- 
bustion engine we cany with us the power 
house, \Ve move it ’where v'er we please." 



CSee index, page 4- A, to find ’where to buy 
articles dcijcribcd in this magazine. Say 
you saw it in Popular M&chanics. 
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Improved Little Giant "Pup” 

(C antinu ed ^r«^_page J 37 ) 

lating washers.. This 10 -watt resistor is 
caiincctcd in scries with the tube heaters 
to drop the 110-volt line voltage to the 
proper viikie. The location of this resistor 
in the circuit is clearly shown in the sche- 
matic circuit diagram Fig. 3. The antenna 
and ri, coils are Lit?:^ wound standard 
types for 3G5 mmFd. condenser. Primary 
and secondary leads a: e plainly marked on 




both coils. However itl^ always a good idea 
to trace out the leads in your coils and 
number them for easy identification when 
wiring. The small shield between the 
ganged condenser sections is cut from scrap 
metal and soldered in the position shown. 
A 5 -in. P.M. dynamic speaker, ivith output 
transformer to match the 70L7 tube,, is fas- 
tened directly to the front of the metal 
base by means of two short 6-32 machine 
screws; the cutout providing sufficient 
roora for a compact and sturdy assembly. 
A detailed list of the original materials 

(Carilinuivd te> p^-^c 182 } 
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(Continye-d from page 1B1) 

Used is available from PopLilar Mechanics 
radio department without chai'ge. Use No. 
18 or 20 hook- up wire with push-back in- 
sulalion for all wiring and check every 
lead carefully before attempting to test 
the set 

To balance the receiver: connect a 20»ft. 
length of flexible “roll-up” cloth-covered 
antenna wire pennanently to the lug indi- 
cated on the iiber terminal strip. No ex- 
ternal ground is used on this set. With the 
Lubes and shields in position, plug the hne 
cerd into any convenient 110 -volt outlet 
and turn on the switch which is combined 
with the volume control. If your supply 
line is d,c, it may be necessar^r to revci'se 
the plug In the wall socket. Permit the 
tubes to heat and then tune in a fairly weak 




station. Now vary trimmer (Ti\) on top of 
the real- (C]) section of the 2-gang con- 
denser with a small screwdriver for loud- 
est signal, and adjust the front trimmer if 
necessary. Another method is to turn the 
variable tuning condenser about % open 
and adjust the two trimmers for maximum 
noise at that particular point. 

The cabinet ia a stock item with some 
radio supply houses^ however it can be 
built of plywood from the overall dimen- 
sions given in photo C, Some builders may 
have a suitable cabinet on hand, Olivers 
may prefer to install this small set in a 
bookcase, smoking stand or end table. The 
controls are simple for instaUations of this 
description. A pointer knob and midget 
dial plate provide the tuning control, and 
a single knob is used for the combination 
switch and volume controL Opening for 
the speaker grille is 4 in. in diameter. The 
blueprint number for this article is R-294r 
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Polishing Off the Rough Spots 

(ticirtlinued From 79) 

ers at $680 a pound. First silicon carbide 
grinding whceLs made were the tiny shapes 
now used by dentists. 

Next great discovery was a method of 
Charles B. Jacobs for making alumimim 
oxide — chief abrasive constituent of nat- 
ni al omery and corundum — in the electric 
fui'tiace. Tougher than silicon carbide, it 
is not so hard and sharp; the two man- 
made abrasives today do most of industry's 
grinding jobs. 

High-speed rail travel owes its smooth- 
ness to the grinding of rail joints, bearings 
and wheels. Mass production of automo- 
biles is. made possible by the ability to 
grind and polish hundreds of thousands of 
parts to identical shape and dimension 
within ten-thousandths of an inch. Once 
you had to drive your new car at low speed 
for hundreds of miles until bearings and 
pistons were ^Svom in” smooth. Today you 
stop on the aceolerator from the dealer's 
door; surfaces are pie- smoothed. Twenty 
years ago the valves of airplane motors 
were reground every 20 flying hours; now 
they last ten times as long. 

In woodworking industries belts coated 
with artificial abrasive grains reduce the 
sanding time and produce satin-smooth 
surfaces that take high finishes. Lenses are 
ground to micrcscopically accurate limits 
with a silicon carbide powder. Knives keen 
enough to split leather thinner tlian paper 
are shai-pened with modern abrasives. 

Marble columns, granite facades and tor- 
razzo floors are shaped and surfaced with 
abrasive wheels, grains and blocks. On the 
other- handj to make floors and sidewalks 
slip- proof and safe, manufactured abrasive 
grains are ineorpoiated in them. Even the 
Golden Gate Bridge required “tailoring.” 
To make the surface so true that the had 
would be evenly distributedp the abut- 
ments were ground with wheels in a spe- 
cial machine to an accuracy within Vi-iin.K> 
inch per foot lengthwise and crosswise. 

Add to these tasks the uses of silicon 
carbide and aluminum oxide as refracto- 
ries in industrial furnaces, in filters and 
refractory laboratory ware, and it is ap- 
parent that the tiny crystals Dr. Acheson 
almost overlooked in his crucible fifty 
years ago have become one of the world's 
most versatile and indispensable tools. 
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Siege Gun of Science 

(Cofili'fUjfrJ ffam pt>gc H) 

leased. Mesotj'Qns would be released from 
each smashed nucleus^ and theso in turn 
would smash other miolei. Each explosion 
w'ould release huge quanldies of power, 
which Co LI Id be used to drive engines. 

Thi.s is the most spectneular job scientists 
will tackle with the new cyclotron. But 
there will be many otherSp some of which 
will not be known until the big gun is 
brought into play. The 4^D00-ton monstei’p 
like otlier cyclotron steps beyond a new 
horizon. What may be found Uiere when 
the power is turned on in the fall of 1943 
can only be guessed at by taking a look at 
what has been accomplished with cyclo- 
ti'ons already in operation. 

The cycle Ntron is based on the principle 
of using a small amount of electric po-vver 
over and over again to accelerate atomic 
bullets to energies beyond the range of 
man-made electrical devices. This accel- 
eration takes place in tivo hollow half- 
cylinders mounted in a vacuum chamber 
placed between the polo tips of a strong 
eleclromagneL Finally the buDet passes 
through a window, 1 raveling at the enor- 
mous energie.s — in the 225 -ton cyclotron — 
of Ifi million electron volts and more. A 
target to be bomba t tled is placed over the 
window j and streams of atomic projectiles 
crash into it. About one in every mLllioti 
bullets strikes the nucleus of an atom. 

Suppose, For example^ a strip of iron is 
placed over the windowp The bullets crash 
inlo the nuclei of the iron atoms, knocking 
nJT one or more protons or neuti-ons. This 
changes the character of ihe atoms. Some 
iron atoms are chaiiged into atoms of co- 
balt and manganese. Others are changed 
into a new kind of iron atom^ which is un- 
stable and will sooner or later explode, 
emitting a radium -like j'ay. This unstable 
substance is calicd radioactive iron. Today 
all the D2 elements have been turned into 
one or more of those radioactive sub.sitanees- 

Radioactivep or tagged^* atoms, are the 
precious new tool for industry, biology, 
mcdicinOp chemistry, and agriculluie. Ra- 
dioactive elements have all ihe same chem- 
ical properties as their relatives, the ordi- 
nary nonradioactlve elements. Therefore 
they are used by animal bodies and by 
plants just as ordinar^'^ elements are, and 
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gu through Ihe same chemical react ion Sr 
For instancGn niost radio iodine would 
lo the thyroid gland, a large amount of 
radio calcium to the bone, and so on. Taken 
into the body^ these radioactive atoni.s act 
like beacons for the scientists The rays 
emLUed by thGm can be detected and 
counted by an instrument called a Geiger 
counter. 

Suppose a biologist wants to trace sodi- 
um in the body, to know how quickly and 
how much of it to tlie fingertips. The 
subject holds a Geiger counter chamber 
in his hand, and places his hand in another 
chamber surrounded by lead. The lead 
keeps radiation from other parts of the 
body from being counted^ and thus radia- 
tion in the hand only is recorded. The 
subject drinks a solution of radio sodium. 
As soon as the atoms reach the hand their 
explosions are recorded by the counter. 
The “tagged” atoms are used in such small 
quantities that they have no effect on the 
body, Thu.s for tlic first time metabolism of 
elements in live bodies can be traced. 

An experiment that has an important 
bearing on eveiy American's diet was done 
^^nth vitamin Bi. Radioactive sulphur Wcis 
synthesized \^1th vitamin Bi, and its stor- 
age^ utilization and excretion in the body 
were traced. It was shown that 10 percent 
of ihe vitamiji Bi in the human body is 
destroyed every 24 hours. Similar experi- 
ments on the metabolisin of starchy fats, 
glycogen, proteins and other foods are un- 
der way. 

Recently two researchers upset an old 
theory of tlie manner in which plants feed 
thcmsolvcs fi'om tho soil This theory held 
that plants can draw food from the soil 
only after it has been dissoK^ed, But they 
showed that when a root surface came into 
close contact with a clay particle coated 
with radio sodium and potassium, tliese 
substances were absorbed directly into the 
root cells. Radioactive carbon has made 
possible more knowledge of photosynthe- 
sis, the mysterious process whereby green 
plants capture the energy of the sun, water 
and carbon dioxide, and tlius produce fats 
and starches and other foods. 

Scientists even take pictures showing the 
distribution of radioactive elements in liv- 
ing tissue. Such a picture is called an auto- 
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I radiograph. For example, the leaf and 
stem of a plant whieh has been fed radio 
phospliortis ai e placed on a photogi'aphic 
plate. Exploding atoms from the plant ex- 
pose the plate, and the developed film 
shows tlie exact distribution. 

Kadioactlve yttrium has already pro- 
vided one oiitstanding aid to industry. Ra- 
dio yttrium omits a ray slightly more pen- 
etrating than radium. It can easily pcnc- 
ti-ate steol up to 10 mches thick, and so can 
ho used to dotoct flaws in thick steel. The 
object to be "radiegraplied’'' is placed be- 
I tween the radiant substance and a photo- 
graphic plate. Rays penetrate the steel and 
I expose the plate. Flaws are marked on the 

I developed plate by dai'k areas. Heavy 
equipment bein£ built in the national de- 
fense program, such as big guns, must be 
tested by radiography before it is put into 
use. 

Scientists arc now experimenting on the 
treatment of diseases of blood cells i.vith 
radioactive materials. Tliey arc also ex- 
perimenting on the treatment of certain 
lypes of radio-sensitive diseases with neu- 
tron rays^ a treatment similar to X-rays. 
— - 

Test'Hyiag Planes Before They 
Are Built 

(.C-ontmued fr&m page ST] 

is broken when bent hack and forth many 
limes. Seats arc loaded and unloaded with 
bars of lead until the springs break; oil 
lines are leaded and unloaded with oil until 
they give way; tires are bounced to simu- 
late Landings until they are worn out. 

Hydraulic booster systems undergo rigid 
teats before they ai’c put to work operating 
t(;e controls, wing flaps, engine cowlings, 
bomb doors and landing gear. In the Doug- 
las plant, len times the expected life of the 
plane is the standaixl sat foivhydrauJsc parts. 

In dynamic proof testing (drop tests L 
landing gear and sometimes whole planes 
ai‘e dropped violently to be certain they 
retain satisfactory taxiing characteristics. 

The research group never knows from 
one day to the next what problem it may 
be caUed upon to do. As a purely routine 
matter they may run tests day after day lo 
determine the tensile strength of steel and 
aluminum alloys, fabric, plastics, copper 
arid other materials that make up the mod- 
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>m aiipkne. Such miscellancoiis items as 
bushings, tubing, springs^ beatings and 
cables may be on the test machines; „ 

Motors are carefully lested by engine 
makers. A standard “block test” is to run 
them for six hours, tem' them down for in- 
spection, and then run them for another 
five and one-half hours. This precaution 
is necessary to determine if all 5,500 parts 
of the modern high-speed engine are func- 
tioning perfectly. 

"When Douglas recently built the huge 
B-19 bomber, one of the four horse- 
power Wright Duplex Cyclone engines 
(the largest ever huill) was tested several 
hundred hours. This gi'ound testing re- 
sultod in several minor changes. 

Rescai'ch has led to the practice of 
X-raying vital metal parts. Flaws which 
are not appai’ent on (he surface are quickly 
detected in the X-ray machine. One of the 
largest X-ray machines in the aircraft in- 
dustry was rcceirtly installed at Burbank, 
Califrp to serve Dougbs, Lockheed^ Con- 
solidated, Vultee and Korth American 
plants. X-ray trig of parts has eliminated 
guess work as (o filness of materials to be 
used. There have been no stj'uctural fail- 
ures in planes that passed X-ray tests- 

In addition to constant research and 
testing on the part of the aij'craft manu- 
facturers^ each large buyer of planes main- 
tains his o%vn inspectors in the manufac- 
turing plants to see that planes ai^e built 
according to his standai'ds. Govci-nment 
as \vell as air line inspectors keep an eye on 
commercial planes; Array and Navy in- 
apeclois observe the pioduclion of war- 
planes. 

American aviation has passed beyond the 
“invention” stage and is in the '‘imprpvc- 
ment” stage of development today. For 
example, Douglas DC -3 planes, firs-t built 
in 1935, ai e belter planes today than when 
they rolled out of the factory. New parts 
have replaced some original parts which 
have worn out, yet many of these planes 
have been running for 20^000 hours, and 
wiU see many tliousands more hours of 
service. 

According to Dr. Karl T. Compton^ pres-- 
ident of the Massachusetts Institute of 
Technology + ten of America’s aircraft man- 
ufacturers spend 10 pei'cent of their gross 
income on research. This is the secret of 
American leadership in the air! 
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^ipkirH, kdciKmiura .. 51.00 

Blueprint reading 

Frit IpUlkltliK i ■ ■ ■ 1L2I 

CIVIL SERI/ICE 
HANDHDDH 
Hhmrsr'i'Mli' hirPniWBl, 

Slalt, t:Uv JhliA. ...5L.10 
roRCIHG PRACTICE. 51.50 
high SCHOOI-S 
SELF TAUGHT 
4 yt. cnuran-ln nsw: Vi>j.. 51.19 
technical BUiLETtHS 
l^lirnillftnt rinr* ftii 
pc^rlkrjil J1IC3L 

SMALL AC ARC WELDER 
CONSTRUCTION. St.tlO 
SILVER SOLDERING AND 
BRAZING.. .. 51-10 

REWINDING ELECTRIC 

motors 11.S9 

ELECTROPLATING WITH 
COPPER, NICKEL A 
CHROMIUM .H.M 

plekible molds tor 

CASTING NOVELTIES .ILH 
WORKING WITH 

PLASTICS tt.DB 

MIRROR SILVCRlNO SL.00 
PLATING NON-METaLLIC 

ODJECTS ilM 

SMALL ELECTRIC 
LIGHT PLANTS, 

CONSTRU CTING .11.10 

HEAT treatment OF 
IRON A STEEL . 51.BB 

DESIGNIIHG a BUILDING ^ 
TRAHGFORMERE, 



Clly ,:.....■. 
.t-.:i]r^tK 



Mull 111 rnpul*r 'intl-naFkb^i PFWB 4 

D£-pi. aoa— at>n iuiubie Hi.. riiicDi;r>. Ii1- 
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POPULAR MECHANICS 







k KRW BENCH TYPE ARBOR PRESSES 

A for HOMl WOKKSHOP and IHDUSTPY 

JJH Cajjflcily Yx to 3 T&m 

VM .slfciTll 3 S tomiileic •willlLmt a >m:.ll .\ihov Tri^.^K. Evtr> prcH-^iniT 

Jy or !^i]ncf?iriK ODtriitk-?n ujh 4 u i ti^n^ ciiii In- bttltr rttkil insu-r 

on a [S-liicSl Ty|>c Arbor 1^3 b^to[i :;fJciHiL-Lg wyrS^ unL^miX- 

314J Li.j Mil opcrriLliuiiH by vi^.f and .-<1 il:iI^l Iinihnicr nii:itLO[|.H,, 

"II ^'"1 Order jl K If W I'fCha Unis.}-. Voil 

WiEI hiid it oiLc at ill I- IminLu^i tools In ymar shopr XTlW "■Faetcry to 

User praoe^ mean tiiolo vjiLll^ fnr your monL-y. 

N< 1 , 3 J-N 3 Toni No. 3?>0 I Ton Noi 3 ?-P Jort 

$30,00* $21.00‘ $12.00* 

‘Pike* F.O.IS. Arcade, X, ’i', SiLelitly bishcr wc*i <ii Km-ltJcF 

K. R. WILSON 17 Lock Sk,^ BUFFALO, N.Y. 

Buiid&rs ai SAop Bqutpm^ni ior Ford Dtahr^ Since f 6 



Cliii« iikJ r;i>-l>H-T AihIiIi wi ~ — 

r |K -Hi'uEk^ (41 Bvin.k' iiiaiLMijEi ■iid l>io J“t*i ' 

Jihti r'>ji‘l-i!^l|-i Will'Ll BiiV li^liL »urhiTLi fV^UlnE jiEltv, 3^ 

>'4iur otwkT uE wrlEO JwC I'Ktm [Uuitj-kt-rii FoLdcr. 

^yit^OtjSE fcLilL&TOOL CO.. 17qi.3C W** SftLIWA 5T,. H, 



41 III J. mU'-i I-I .. tv-; n ^ 

iJA.Ik ,. ,...r, - !||h-! ■■■ . : .‘it: rjud ■'I- ■ I 

:v ::=t r ^ yjif y: n..-i i - i-d _■ ■ I w 

f OHEMM ELECTR iC CO.. Dndl . ; ; v, 7J Firk fl.. Ifftw York. N.TT 



\ "CurL-s fi>r L.^sed Car All- 
\ iiLCE^ti:^' ctEl? niulL" [liLm 
MKiv w.iva CO curt! C[tr 
troublu&a -.Savi: Li mu lielJ 
motley vi-Eth thesu ihorc 
repair] evutos, Writ*; for free 






I? F-fr fiiEdda nc b.-B-n. tc I»i 3 lli|. niwr 4 nMlLri*ti.’B*iiMiip- 

^Eudd H-ri iivLrh Tt'jiydmai Ohr; Sd^dal OJ^I-llll H^ld. 
? iM! l 4 tbh. ^^ill- kSc. Liwn I'i^um I'.it-liirni — =^un!t<i]ariH tiirl, 

T-airt Olrl. ll^Tti.d l-clr, USfi luh, hII! 4— K 
fiJKh C.i4nl-ar iUiirir^tlng iukri!i' nimlrti.mid 34c-. ted#. j. 

CBJlFTSWAffS HOBH. CO.. Ptn. P-S6. illlli H. tid Si. Mihu 



AMAHS' WORK BASfBR 



CHAMP.ITEMS, INC 



►ARAWflkNT cabin tT Ksvei time Jn CH* £_■ ’ 

M>LurEitii^ i?i iniLir runNk aVrccMiaiTiitJK, f ' — 

nr ejthi-T «|Uisimrnt. IrvmMRfS WiKrklitif I* 
I^lllr4h-ibc-?r. l.ll.i’TTiililTe- TWC^ — ViTili-| (uit4r>. ^ 
PdFCPTiant PrOlfLKtK. 11 W«a-E -i 2n^ N(-# Vpu-Ic 



<KI 5 MAPLE AV£., ST. LOUIS, MQ. 



iSoy you saw it in 

POPULAR MECHANICS 



T>l Cil fer 
. ... _ pi r-njure 

Ijponci FntiiJtilea Ecnwociky . . a 
Utht r r r >'u hL HiRhCdK djlUlEly^ 
rOF:!:. a miMl-i'lH LEEN l.liA. Lu 4i$ 0|>i lk A 

rtw TSTirtrt r^t H|*irt f<ir IhiITi. In. i«iil- 

iWilt, r'^E3JILn|.*. A.|h« If 1 H-irL:ititii I^^EEhudI 

^]mlv'ln. yiiilhlLCik If-- b ImIC ^d^lfi r>r 

OCF^ imiHV TNf-I.E'PFD WlLN ywir KI^VAK. 
wrlLi^ now tw ilLiM-LEAEcd c-jr-cuEnrH). ivw 
FactPTy-Lr*-Vi^i i?e-Jl‘i>£F 



WRITE 

, Tor l)Fg 
IIIU^U-AtRil 

free 

crneulirt! 



MEAD 15 IWaffcBt, tlept, ft-M, CMftKEQ 



AmFLElTu:flU3 KrIEKAT D-l I Uvmrr 

FI hi kn Vy^T 1-n.i^i.nE C:.imi.| S(nv*.-. 

COOK, HEAT Without ShiwirlinT ^^^B ^ 

f^nAI ACAJFC Bg-ji»*LkuaufcL iiOw hkII-kOj^ -v-il-*- -w__ ■ 

— linfUdlnn u^nis J 30 

H'ntihi dhrATk rupiLniO’ uEI llukn K*^>- 

3vmu>|i1inl4iOlEe[:;D3. IkCiiL, Ciiiu dtt ili-r f|u Irl^nHi;, 
kui?WM. |:ikiin- (|uii.Hc niCHiSr |lh>ih ri’i.'vlalrj'l BTf TU BH 
or VALVE— |.<t<qi?r woklrRa T>[iklikg, kcoTliiir. 

JUiE'IVT^ YrteiEK rizyi-: For Ints-^hlticSnE?^— wHI« fcir bis- 

Pkiitn 111 muikoy nmklni; uffoT aii4. Imi-w v^^u le-Aii ACi 3 i.^^rd-P‘r^-.. 

*a 1WBITH i ihitt^ ui IV 11%. f jn BT F>|-| rl^iu ^ It J 



POPULAR 

mechanics 

BOOK 

CATALOG 



Evff-py tikfiN rp-ruta Poci.i- 

SEND Mp-flliirtlCa -ivil] Ujirt tUlR 

Vr\ 1 1 D tup i 1 1 iigtruti^iii Mil Lnlnpur 

IkJtJPt ijf |i--niclL[Mil, bL^i^ifoiE zknd 
Name rnuJimp booL^, 

■ rtfxay It dtiiCrilAJj nTC>r ITrSD in-* 
%JVAI fn-r^NlU't mnd imlNufltatiVv 
baokft JiJitfl ^flQ jLoni4E::;rn.ft 
plan*. Ii.'^n Jin iLinatGlnE fi'uLd^ 
. Ju the w(w](t"B ItESiTjirikctlcal 

pOOI^R -iLlhl ]pLu.na. Ynu hiUal 

fltn Jt ItJ at^klT«q;Ealu 1(4 
valve. Crnly llj-hlit-il (.nrliHoa 

P«purar HeeliAttkf Prmst 

■P^K\ Sa E. Dntm. Otfil. jm Clikafio 



FREE TO MECHANICS 
This 72-page 
18511, Booklet! 



s«NS*flOH*t »nj..r ro'gi 



big mqnby AssembI 



.,jntT Assembling 



^esN CHEAP OIL BURNER 

^ # 1 . k.J__ t 



For Cooking t H«llJrie and Louridry 



H IEKAJ, for BV3IH1U M nRUHAL w aui vtmta 

<3tIBbAbilTI]K:il ACiZtJTlATK. N*i. 

Lv- Untnu-t ifilfa Onl^ -i Snl-or ilklL total CHt 
Addfa cnbLn^lf, l»iHllfiliE4a dlMdri. nq 

eounth up Id CHI illUliiln. f«A ItH'U ■OWK.T 

maw ojul BT1E-. rri**l G\tl—f*r DlUlrW^i. T« 4M 

hfboQj Bif, 330NET BACKOUAnANTKE. H4lile 

JJl4 *4dPiU. T^y IklRIIIilA dqilv RUNI«n. 

rHfwi fy|E fqilk it ^hi-1r U.BJ HAMy Ahl iFk IQ d^i 

ir Bfk iMIfbitrt. AGfNTA WJIITL 

■JIUIUTIM Hi|HIIE«4*^Wn,)bErrj?VtaDa 101 11II,0HIBMILIU. 
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A UTTU UBRARY 

of Useful Infoimation 




A Seim-pJfl 



IhBse IwotlfitB be&R earifuHy Jasignad to fill a 

long fdl^ demand f«ir instrucf i<?nt for fnalclng fhings and 
doing the evarydoy jobs around fhfr homa. 

Only 25c fctfr, or 5 fo/ j ^2 fcr 



PwoT* EWi_*paiEai — Ehiw" 
yiaii hiw^ ID m^kr ruutf irli^ 
imnt 
outpoaud 

V.UoLtrrm iHkl-L, 14 ft. Jm^n:- 
ELKClTftOPi-ATIHa — Cii»Pfh 
nirhrl. rhi-wfuLiam. cuiil. nLL- 
vf-r. 

pciwen TCW3iL»~iuiiiiivcai''™w« 
wEiri<.7iiir.>D in:irh I "■•=■«= 
taUir, iJrllL nress. wLr. 
MJiLbESa— relnllH nil jirr n"f1 
HCHil fiH- IIQ VClIt 

A.C. 

ECLOn-ED Ed-HCKE^E oaRDEH 
FUHNIT^Rt - 
Lii:!tifhf-i:. ii-iri3 bailia, 
raijilri- mSK-. 

felftD MOUSta— fCjIUMF iMibPtfl, 
kiLliUAUiro- linft 4-nliSfiP. 

bmpuTH ^lf truailr 

iSmlRlI. 

TAilH & TRpCTdM 

— Tij«a irart'tMi^ you L-aii i-iiEiiHL 
■fnTirar aUl nul’n- pimwlA. 

TAXI DEWFiY— Fun DT1?1 nninl In 
TTiDunllnic Kihls. pmpl! ■'si- 
ftuU. Wisnrrt (■■lls^ \war- 
AUTOWOPIti «rNftS ?iT<iii«^- 
tKLv|.nK HtinrlH-litJI tiP'«''l *iei 

pri.uaL ™rHTl-(fiie*. 

CLI HH I hiQ rOPPUL ft* -T'/'M’n 

□ TUllUfflFL pie WQOd'iWTH-. »v- 

n^!!, liruBhirti. liipcr, 

niArl^ilf. till: . aim, mid \ 1 * uni^ 
hlLiir'i|.% 

C&iHETIE FC*"Ul-AS--H:iH*’ 

I’ rrAnis-. UvilunH, niliu# c-ronr 
ijtl" ftir t'nmrself nfri ihi fcu. 
t-p-EAEUPE FIN&BPa- H uS I -1 

vEjut- awn l,Td*^llTC- nniji'l-i 

anil cn-rtnl irH-*c*-f. 

LOU CABkHE £ TaUPPfT E-^T- 
TAaff-B T-u-n t^bLiks: Kr'-TPTi 

lT>EICrwnMt'r+" InsirlHl ■Wlk^nEi’"- 

FOOP PBO-PUCTS FOPPULA5— 
IDO fDniii.|.nH f^ir eveij'Hiij' 
hir«d«iltLl*. 

CARDEN WOOPW[>Ak A Fyp- 
MliTURE-Oucnrrfir fDPSiinrrr, 
iTv-lllki^ri. frncH. 

«frk-DEniNa A. BPAaiNfl-Full 
erf inrcirmpi-lein. 

MIRACLE PLAHTS— anjw 

paanba ■"fteli tiiIk 

jjiftur iwm H-1 rcifciiiein. 
HOME WORK OPBflPTOHrriKS 
— HniiPlrraH pxoldL-cd w^th 
AAlH IKPHLbinUtH- 
TllEX^pPES- — Htw i« nrhirf 
Icfi* unrl uvpk-ii' irtleiijr for 4 
In. rcttccHitr lyur- 
METAL PLATSWi; A CbLORINQ 
— E^btntkiiJ rofnriul::ii det-- 
aPd-Lli^i tokqitnBi ■jujI.Iilc 

PAST lEE YAEHT "■CnittbLcIt 
ikr>u.M*. an iMJlIdlnz nmi uLL- 
hng CliiM-E tin yneJit. 



tktTRA R[JQM 5 IH ATTH^J.. 1 ri 
\ j:\itv lo vmir Jinrei* b>' nulm-- 
|.aK ■•Kit^iL room, kri alElrn 

PASEPTNT CLftYPDCWS- 
kEiLlkl nUrpi-tivd iiko^iwm m 
hiiUF Ijos-L'mtnt- 

PHOTO P-RPuTtP-i — Fr»r kinlti 
|iHift>-jilorMi 3 nmitwir 

I ■Iwilll'.'miiflUT! . V h- iT ft ( I V fl 
tin. ITT. hnlll :-eiPO|-.i| l»rn-nr, 
^AiLtnlC DiP^O'iy S l-fl- 

kirsgtl .rai l lOS- ] JO m|- il- 
CB- -vi.t- 

TITAll^R 5 -^[=.E-.'Tt “l.oal- ntm'' 
llrlll^l’ Ll-akktr! HOVV'I'U Llillllj; 
IrrlliTw- 

M rT ftL ■' R A FT-?; l-mnl i’ I iLM nir- 

|| 4 >nH fnir ir-inhSlilB 
1 JM.TUI ?iniTfccfl- 

MAQ.IC FOP EVEftTBOPT— N^in- 
I'l-p iriirki.<«- lO niaiiitr y«ue 

frk'i»<l:i- ■ 

RaNQEINO- Tlii^-'lHVkiUklll-ltd'^ 
\jfkU Hitl lA-H. C-anmSinJl [JT>P. 
LOWER VDUft FUEL CD«T- 
PraetlnBl kLuliK on AtImR 

YLiriiiU'D.. Iifl-n 111 Ins' drftfLHL 
v.-nuilii:r x-lrlT>|niirf- 
WOOb TKfRNtT^O — 3107 ^ lo 13 RD- 
IdjUit D-nd rkii^ftlfl raiTDOlly. 
TRiBPPFNC ftMALL 4 N|MAUA- 
l.urknn fipe k^itBPcra, nerm*;- 
3np twit. %r±\A\ dwaTiTHE 



MbTDP-bPiVCN MFDOET- CAR 
— ConiFl^l-'*^ dJ^•■IAl1* ait 

rp.r: Jalkft iciDinr 

M-dKl| Off. 

TP ft tw INC TOUft DOQ-TtJlFH 
?/our iLnii vKii'r 9 kdri#t, irSelfH, 
ih|i, 3 n[inR. 

$I^ALIL eASTINP^-FliHlrll^-mnU 
kfisi Of- tltCtrtF r*irnrtrt tO 
mflt Imki-t. MP|itr. Blldffft. 
MAKtNU MONEY WITH WAND 
lodM — L'fliiMriirLLisB l^anU 
VHiiit for wwi'flfiJ? 

BTirvadPiS Ic-ftEticT Tiov^-rll1^4r 
HAMfllNC WRLLRftPER-Tlirk(H 
Of nim-mile Liavier] Bln bow 

ta mifl II I#. 1 L flonM. P*kL 1 L VOVJ 

hnrnu . 

backward aAPDEhikHC — q*- 
iKlLiai^ yiJil pLofinjnE- 
PLAIN A KOVELTY WDOP 
FINISHINC- 

bEK CUTT|N& -lUiw Wi rtJt llTMl 
r^itiHbi hom.l'|i>iroi«UH 

COV ELEtTRI-CI AH — M! 1 dpr 4 'l- 

moLOTH. L »' 1 '■ I'' b o r L*- , litar 
1 -Hii‘ktiL IdEi. 

OUH4MC LEftKY BftTEnpPCTS 

— iW-Uyi 1^1 ki|i:H--h «J 1 
■il-FTj SLfSKJI'— < ei^lP" 
MmHJonnJ drrfftlkHi 



CHECK TITLES WANTED— CUP AND MAIL 



FBPIILJIR MECHJtHICJ FPES$, ki*D »a. !H L Onttlll SlTM, UIii(d 



|j,,Ml n»> Jh» ‘TJttlc 

mt^l^irwu iiat a . 
op*J« 5i=b43j 



tV:nrP C-tP.LP. llr.S.A. iinlFk D lininkrtlOan C.<J.T>. 



AdllrM^ r r r , 

Clly . . . . . . r . , . - ^ , MiftE#. . . . . 



Adjustable PhotO'Lamp Holder 
From Base of Music Stand 





jmenti one can 
by simp 
ing section, F 
of 'the draw tu 



M'JS:C-51>WP Pk.ftW ^U^l 



.^’PlPi. COU'H.INu 

If you are in need of a folding phclti- 
lamp holder with ^ wide range of adjust- 
bo made from an old music 
iply adding an extra telescop- 
saw off the bent portion 
tube and thread the end for a 
in. pipe tioupling. A threaded nipple Is 
turned into the other end of the coupling, 
sawed ofT flu-sh and dl-Uled out for the 
l4-in. extension rod. The coupling is 
drilled and tapped for a thumbscrew, 
which completes the exlensioiin 





Self-Timer Clamped on Camera 
Will Not Kink Cable Release 



When 

timer 
to dai 



se 



SUPiJ 

the 

its weight may be 
sufficient to kink 
and damage the 
cable. If the timer 
is affixed to some 
convenient pail of 
the camera with a 
srnall C-clamp, 
this possibility 
will be eliminated. Be sure to clamp the 
timer m a position that will allow it to be 
reset without removing it from the camera. 
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POPULAR MECHANICS 



Cement **Rims’* on Glass Filters 
Prevent Them. From Chipping 




Lens filters of colored optical glass^ de- 
signed to fit a common mounting, can be 
protected against accidental chipping and 
cracking by doafing their edges with cel- 
lulose cement. When dry^ the cement forms 
a protective rim that will keep the filteris 
from being damaged by ordinary handling 
and will not interfere with fitting the fil- 
ters in their holder* 



Mineral Oil Covers Developer 
To Keep It From OKldizing 

Amateur pho- 
tograpliers who 
use comparatively 
little devciopcTp 
yet want to buy it 
in gallon lots to 
reduce expense 
will like this idea. 
A brown gallon 
bottle is fitted with 
a siphon consist- 
ing of a long and a 
short glass tube 
and a length of 
rubber tubing. 
The glass tubes pass through holes in the 
cork, the longer one reaching to the bot- 
tom of the bottle to draw off the developer^ 
the short one serving as an air intake. 
After the developer is put in the bottle, a 
thin film of mineral oil is poured on top 
of it. The oil will float on the surface, pro- 
viding an effective seal against the en- 
trance of air and will not be disturbed, 
since the developer is drawn from the 
bottom, A clothespin film clip can be Used 
to keep the end of the tube closed and can 
be hung up as shown to prevent leakage. 




Be a Radio 



Technician 




Learn aiHameioMake 

*30, <40, >50 a WEEK 




dF«r«tmr 

BriudEMt- 



#a.»i: ll-piFr.«- 
■Iiit'i tprtn«n 
n-ni|. intipid 
wu 

rc wMw c 

flvti nnv L':Lif£ 

IJaYEK. .kV Jd.«tLi5ii aL, 

J^pwu- 



If you TK-But Iwttcr pay ciulek, aiLil n 

jyt in a field with a f^iurc, i rtlicr 

i’^uTin>,V,?5 yv» a tiiTU‘.1;*4UJ,. jiiraiticaL wny to 
hroKl- naake S5* ^Ut a cs.(.rii in a few 

niinfillra-, and to prepare foY a ^^MKl 
iul.h payhiK tip to a 'week 
ii.B a Jimdio TflthiiiciJLn ut Operator. 



Have Trained }^any ieginneri 
for Opportunities tike These 



iittb M 
Hl-anlli 
In Onn 
Builnan 
Fnr Lhn UiC. 

1 H- n jr-i AT I I 
hj.i--r liEwn in 
Fti-j- 

mTM'Lr mnl:- 
■ ar M. r-n ii -n-d 
J- 2 W ti. iiiim-l b. 

--AltJJE J. 

FltOEFtX^R. Vte W. TtUii 
Are.. tiwiHr CrLwh. TmiBi. 



L 



SJ* e W**k 

e.i4nB hfi 

Sl^enl' TElti* 

I em dnliLi- 
E p 1 r n - L I n* 
I[ndlja wiir L, 




tiAFV^ iwlinr niii_ . 

. ninroMinl^y. WASIf- 

IK.I1, yj i'.rmn^rr . li 



TtbJIa rartoiire -nri? ml.LHrfi*l tiF 

LlipllB.nl- in lidcntw iin**-"*. Bni*iibfiih[Enc 
K-LxEiuikfl tciltpc- PT^ -rmsiJrijf 1 1witiHiKiLlij 

Cif Tfirr-1Ul.lcLani Olid 0|>lTJI?nrM., 3(i^i.slJ-- 

kFIE. »>rVjiriiiK, H^^ttliE'ilS' 3lHCibTlt-.« AULD R.irll<ii< 
3!L‘''|uLivi iiwKWfiHjH niEipi'. wiiieliLLn n-inn]^ 

kiaVL> ilwLr JFit^rr vr JvlF-Um® 

AvlAEion, CmTimcTT^nl, ifLLH-e. 
IkELdlo. Puiilir A>i-dji-:feii fiysEC^Jtu; crnplfi^ IIhki'' 
SaUi^D- ini^TT, T^'L-uvLmLipii ^j3k IIChI-iI liaLll'n 
^'uL hnEflELTlB- POOH. H-adlo Tj^cPinicjph-E in thp 
Army, Navy win cictrw th'i'Ii. eiy. 

Many Make $10 9 Extra 

in Spare Time While Learning 

C vlvr j-mi- HniM-l3.1 ijalnJnp to aliov*- rim hinA- 
iQ Roi BiMl liaiMUi? Jubi la >^r nriEP'' 

EiirHhiMid Wbkle- Swrnilnr, Vjr nil-ffli ciirytliOil— 
||n.j( -iviir^ wikh Kadho T5»rl». iMiif |.4 ‘h*»OI 13^' 
n,nk4>H raiy CciUH^ f^urliLa(Jn)C, 

|irni;llcaL. 

Qtr mV H-fAOE BOOK FREtf. It 
wikf i;:niu.nii.'i ICu'JiO'JL OHSHiirVim Itl uh AIM 

liimormw! Mubwa FcCtDiLi Jcom IP':i=‘i 

LOQ m«ri 1'^ tnftLiiL’il. MAIL T33F COt:|‘A1^S. 
III aa cd¥u]dji4 vr uil ± |ji?aiur ]Ki*Lb3. 

J. p. tlSErTH. Prrp|i|pp(, rM|ii,r JJPA 
Khllanal N«4j-in lai>ui.utCr WfliJLlii.Kl^iJci, U. C, 



Mail thi* New 

Cat e 4 -|>oga Baok 



J. E_ Pnptdvntr 

NAnariPP R-MId InitltuHj 
WailiiaAtvk!i, P, C, 

Miijl tni^ FftKB Dtlitatlon, jmur 

biji.ik kLJViord* ia Rwi- 

dlQ.” iNo iHil¥n-mfin %«IU C-fJL Wriip 
E'^LhLiiE].'. J 




Ace, 



K I 

I AlinKPJL >^£4 .,,,,, I 

I I 

I CITY STATK I 

■ 1 
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MODERN FEATURES 

This new A 9 " Workshop hds all the 

tline sdving features oi a. modera engine lathe cam- 
bined with the flon^sltivity and accuiad-y of a flae 
precision bench lathe— yet the selling price is sur- 
prisingly low. Threads and feeds are instantly avaih 
able through the quick change gear boat. Power cross 
feeds and power iongltudiHiftl feeds ere operated by 
a wurm dirve and liiction dutch m the apron. Haii- 
nuts are used only for thread cutting. 



40 vcmw iLrn-adi^ iJlifarHEil pcwar cioss 
fondD and 40 d.ifl-arant poWnr ]onyiiy.diaal 
f«edB 4F4 vrinds l-aBtently STallablv by thli 
quif^k chasga q*4.r hax. 



South Bend Lathas are made in 9'\ lZ"w 
end 16*^ swing, See them demonthated be lore you buy^ 
WnEe tor ealalog end name of dealer. 

Partial List of South Bend Bistrlbutors 

Haw a.- C.O olby Motlv, C&, Mi^wark. J.E-Eijd’WftT'd* hfrtch.Co-- 

PbiladalpkJa. V/.S-. f^app, Mach. DQ-tTEuLLss Machinery C'^inpany 
Milwfl-uhse.W. A.VoeU Mdch.^. BaijalcH Company 

Rouit«^,WeaBsndorE[,l^slrn$SCO. Toledo, Eno Tool ^ Supply 0>, 
Bflllirpori^ Carey Mchy . & SuOTly ClevsLan dr E&/n olda Math .Cn , 
San Fr-aaclsac^ McQro Mach.Co. JhW Aii^*Emr >5 l Davies 

SOUTH BEND LATHE WORKS 




CAST MADilSON ST, SdUTH flJeMPT INfr,, U- 5. ftr 

LATHE BUfLBERS SiHOE 190S 



Turql-ng tkiR k^o-b angagan or dinVEiga^ep 
iriati-Di] eliitcb diivu far pawar In-agitudiDal 

carzlag* Ee«da or pew«-r crofri f««dj. 




^^rtAie.b BY PDPULAH HECHAHICP C01*PA^<V, C M lOAfi*. ILL.. U. 5. A. 
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POPULAR MECHANICS 






"PEAT/f STALKEP US 

MOBILE BAY! 



"TWENTY FEET BELOW tbe 
miEck of Mobile 
writes Mr. Johnson, 
wiUi supervising crew 
of sand hogs in the build- 
ing of a nt*w tunnel. Sud- 
denly, to my horror, ihc 
lighcs went oue. In ibc 
utter blackness i heard 
an ominous ruEnble. 



^RlPi^ED MY NEAftT 

as r snapped on the flash- 
light I always carry» By 
its beam;* I saw that sSi en- 
tire brace of timbers was 
giving way! The hind of 
death that haunts sand 
hogs" sleep was facing us. 





^^ThEN, WDRKiNti MKE MADMIH in the Steady beam of the llashlight, the 
crew braced the timbers^ Thanks to dependable ^Eveready^ /rejA TYATED 
batteries* w'e wnn a reprieve from death. 









Tfr# ti^rd **Erere^y^^ if a Carbon Comptm?f infr 






SIX, SEVEN MILES UPl In aJr no 
man can brc'aEh'C— nnd /it s.^ Sloifm 
— now even pilots arc "'super- 
charjfcd."" On ihe bicycle f*fAur<J 
Mi^rshull c-hic;f test f>tlot 

■of Lcwrkhcod, brc^aches oxypen for 
30 mJnuE£i5 hefnr-e a in LcK'k^ 

heeil'5^ new mctrccptor. 



THEY CALL HER "LIGHTNING. 
Pilot Hcndic damhL-rs iheo chc 
cockpit, switches from a pockc-t 
Q3fyj>«n rt;isk to hJa csbin supply, 
and itrtiiks for the striitOspbete. 
Hej's tcsE-flown 300 tliffcreni 
pinner But when he lands, it's al- 
wiiyj . . . "Now- for a C^n^el,'" 



YOU CAN^r SEE HIM up there 
You can scarcely hear rh^ htjn) of 
hi$ moiors. Then hli. voice come!^ 
inio the fiiilio tower; ’'lleiiidlc— 
3!^.nfXS fieel— divJnjf now/'' Seconds 
Liter ^ yes, sccands — hE^s hindicii^. 
And here he js cooL caljn, 

lij^htLiii; itp w CiimeL. 




THE SMOKE’S THE THING! 




The 5m»ke af slower- burning 
CiimeJs contains 



28?SLESS 

NICOTINE 



[ha II the average of the 4 Other 
largest-selling brantts tested 
— Jess than any of them — 
according to independent 
scientific tests uf ibe smoke hself 



BY BURNING 25% 
Slower rhan ihc 

die 4 ocher larj'e^E- 
sdlihe brtinds tested — 
iiow'cr than any ol ihcm. 
— Otmelii also give you. 
a &mokfpg ptui eiiual. 
Oh the average, to 



^^Less Mieathie in /be smoke means 
more mi/dues s me/* says /es/ piio/ 

Marshall Head I e, as he lights up 
America's fai'Ori/e eigarefie 

T here may be Ikcle ttafTic ax 35,000 

feet, but tc^t-tlLvihg any new plane 
15 pn Sunday joy-ride. NOf not even for 
veteran Marshall flcKidlg- (ijthat'f). 

Nacuralh^ cigarette milUnevf is impor- 
tant to Marshall Hcadk, And IP ibe Clga- 



5 EXTRA 
SMOKES 
PER PACK! 

It. J. 1t«TTHl4li Tabir«T> 
Wli»L>ina-&ilDii].Xvr1b PiTi>1lti« 



rette of costlier tobatcos . . , Camels ... he 
^CTS extra mildnesi — with less nicDtlne 
in the smoke. Try Qiinels. For convenience 
—economy— buy ilie carton. 



A l%yr 1/ T CIGARETTE OF 

V^l£\ 1YI. JL Ju COSTLIER TOBACCOS 




